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ADDITIONAL COMMENTS ON THE PHASE II GDM X/ 5 *V 

X * 

1. The "Clarification Statement" has recently been re-designated a X* ( 
"Supplement Information Report" (ref. ER 200-2-2). This report does not 
reflect this recent terminology change although the current "Supplemental 
Information Report" is included (pages A29 thru A37). 

2. The Supplemental Information Report enclosed in this report is 
currently being revised to address the following comments: 

a. Para. 3.02 should address the impacts (briefly identified in 
the Phase II GDM, para. 63, pgs. 23-24) since the earlier PEIS did not 
plan to transport the unsuitable excavated material to Gardner Flats. 
Measures to reduce these social impacts should also be identified. 

b. The SIR must address the borrow areas and discuss the impacts 
if the current FEIS does not. 

c. The Information presented is not adequate to support the con¬ 
clusion chat "The use of Gardner Flats as a disposal site for the Big Creek 
Flood Control Project is in compliance with EP 11988" (para. 3.03). As 

a minimum, the following information must be provided. 

(1) The 100-year flood plain limits on and adjacent to the proposed 
disposal site should be developed. 

(2) The Impacts that the disposed material would have on flood 
elevations at the site and upstream and downstream of the site should be 
determined and discussed. 

(3) The use of the flood plain as a disposal site must meet the flood 
plain management standards established by the State of Ohio. A statement 
to this effect must be provided. 

(4) Alternative non-floodplain disposal sites must be considered 
and information must be provided on the practicability of the non-flood 
plain sites. The flood plain site can be used only if the non-flood plain 
sites are not practicable (see para. 7 of ER 1165-2-26). 

d. Para. 3.03 states that section 404(r) is not applicable to the 
Gardner Flats site. No information however, is provided concerning the 
runoff of the residual water after transportation, if the disposal site is 
lined to prevent groundwater seepage, or the exact location of the disposal 
area. In addition, it is not established that the "much needed feeding 
station on the site for migratory birds" is dependent upon the project. 
Environmental enhancement may well be viable without Corps use of the site. 

e. It is not stated in the report that the District will comply 
with each of the conditions set forth by the Ohio EPA in its section 401 
Certlciate. 


3. The term "Soil Area" used in this report will be replaced by the term 
"Disposal Area" in the contract documents. 

A. In response to the enclosed A April 1979 letter from the U.S. Fish and 
Wildlife Service (USF&WL) the Buffalo District will forward a copy of the 
construction contract plans and specifications to the USF&WL for review 
and further comment. 

5. Utility relocation agreements are being negotiated between the Buffalo 
District and the affected utility companies noted in the report. The 
utility companies are being requested to design, prepare plans and specifi¬ 
cations and relocate the affected utilities at Federal expense. 

6. The "Contract for Relocation and Alteration of Facilities" contained 
in this report is currently being revised by the railroads involved. 
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NC3LU-DK (6 Apr 79) 2nd Ind 

SUBJECT: Phase 11 CON for Big Crook flood Control Project, MUooteno 42 
DA, Buffalo District, CE, Buffalo, Nov York 1*207 10 August 1979 

TO: Division Englnoor, North Control 

ATTN: NCD£I>~T 

1. Attached ore 3 revised copies of the These II GDM for your review 
and approval. This revised Phase II GDK report Incorporates your 1st 
led (6 Apr) comments 2, 3, *, 8, 9, 12c, and 13d. 

2. Cements 1, 10c(2), and 14 are noted. A response is not required. 

3. The remaining cements: S. 6, 7, 10a, 10b. 10c(l), 10(d), 10f(13a), 

10a, 10g(13b), 11, 12(a), 12(h), 13c and 13a are individually discussed below: 

a. Consent 5. A table shoving the authorising doewaent most 
estimate (Phase I approved estimate) end the current estimated coot with 
appropriate explanation of changes is contained in the Tons'Authorisation 
Change Suonary Report. This report was submitted to KCD on 11 July 197‘; 
and is considered part of the These II GDK report. 

b. Convent (. Beal Estate costs shown in the These 1 GDM were based 
on e review of tax easesonants end an economic analysisrf some 44 laud 
sales in and around the project area and all within the City of Cleveland. 

Within the past year, the eponsor has acquired 3 parcels flf lend 
within the project area ranging frost: 1/3 of an acre to 3*t acres and spald 
a price range of $1665 per acre to $446* per acre or an overage price of 
43556 per acre. Sponsor feelc that our current estimate of $434,000 1c 
reasonable and sufficient for land acquisition. 

c. Comment 7. This project involves only about 46\ acres of vacant 
land in ala ownerships. No residential or business relocations will 
restlt from the project. 

d. Comment 10(e) is discussed in Section V of the mein report. 

o. Comment 10(b). Tron the subsurface dots obtained, the material 
appears to be a wea t hered shale. The foundation daslga need a loading of 
2 klpe/S F which appears conservative for this soil. 

f. Cemaaat 10c(l). The coating laboratory waa approve d bp BCD. 
latter dated 25 April 1978. 

g. Coaowat 10 (d), la reepomdad to ia Sob Append In D-3 of tbe Design 
Analysis. 
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NCBCD-Di. (C Apr) 2nd InU 

SUBJECT: rhiM IX CDH for Big Crook Flood Control Project, Milestone 42 

h. Co—oot 10(o). Laboratory taata ban not yet baau received for 

the borrow — terlal to be used. Upon receipt of theae testa, «■ xomeiou 
within the eebaokeent will be coosIdared and incorporated into the contract 
documents if appropriate. 

1. Consent 10f(13b). Ve concur that it would be difficult for 
the sudden drawdown ease to develop and do not have the confutations to 
verify its existence. The AE elected (and ws concurred) to use conser¬ 
vative design assumptions along the floodway and diversion channels because 
of the consequences of failure. The conservative design assumptions 
provides an additional degree of confidence in the project design where 
failure could be considered catastrophic. 

J j. Coanent 10g(13a). Per your request. Section n will be forwarded 
to you for review before the projects' plans and specifications are Sub¬ 
mitted for approval. 

k. Co—eat 11. The three-foot day blanket was dee—d necessary 
to cover the projecting debris along the slope after it is shaped. Bite 
investigations have revealed various large and bulky itans burled in the 
treeh pile (csr parts, large posts. ...) which a—t ba covered. The AF. 
and Buffalo District agreed that 12 inches of cover did not seen adequate. 
Clay was used as an environmental measure to ■lnlmlxe polluted leachate, 
if any, from flowing down the em ba nk ment. 

l. Co—ant 12(a). The freeboard on the chute will bo revised in 
accordance with EKL110-2-1603. The revisions will be incorporated on the 
contract plans. 

n. Co—eat 12(b). Critical flow depths exist ot all drops. The 

flow profiles next to theoa drops passable the profiles near constricted 
flow openings. The flow profiles ranch normal depth a short distance from 
the drop and wore plotted fron the back-water copulation results. The 
scale on page C-15 la such that the profiles spp—r to be straight lines. 
Further, there is no significant effect of the water surface elevation near 
these drops baaed on the area around the floodvsy. 

n. Co—ant 13c. i# BddSBMdut Ip paragraph VIS and V29 of the Design 
Analysis. The fe—datlens will bo placed so ruck. Limited excavation 
will bo performed as required. 

o. Corns—t 13s. The computer prngrs— mood la the appendix for 
slope stability hove boon verified by long hand computations so outlined 
in DU.11 0-2-1902 and era shown on plates D-4-B and V-4-9 of Appen d ix D. 

The railroad align—mt and g so —try prngrs— —re — t verified. I o w a w a r, 
several spirals and — more verified wing — V 97 desk calculator. 
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NC»!i!>-DK (6 Apr 79) 2nd Ind , _ . . .... _ 

SUBJECT). Phase II (SDK for Bit Crook Flood Control Project, Mileoeooe 42 

4. The Clorlfieotioo Statement to the Final Environmental Stateiaeut, 
Blr Creek Flood Protection Project, Cleveland,Ohio hats b **£ ** v }** c 
address the consents provided by BCD?D-EB»s (24 February 1979) lot Ind 
letter. Five coplee of the revised clarification stoteaent ere enclosed 
for your review and processing. 


CHOICE P. JOHNSON 
Colonel, Corps of Engineers 
District Engineer 


NCDED-T (6 Apr 79) 1st Ind 

SUBJECT: Phase II GEM for Big Creek Flood Control Project, Milestone 
42 

EA, North Central Division, Corps of Engineers, 536 South Clark Street, 
Chicago, Illinois 606051 1 

TO: District Ehgineer, Buffalo 

1. Subject Phase II is concurred in subject to the following cements. 

2. Benefit/cost ratio is low, therefore, verification of the estimated 
cost is of major inporLance. 

3. Page 2. Add to the items of local cooperation. Provide without 

cost to the United States all lands, easements, rights-of-way and disposal 
areas necessary for construction and subsequent maintenance of the 
project. 

4. Change items a, b, c, and d to b, c, d, and e, respectively. 

a. Revise item b to read as follows: "... hold and save the 
United States free from all claims for damage incident to construction 
and subsequent maintenance of the project, except damage due to the 
fault or negligence of the Government or its contractors." 

b. Item c should read: "prescribe and enforce regulations ..." 

c. Add item f as follows: "f. Comply with the applicable provisions 
of the "Uniform Relocation Assistance and Real Property Acquisition 
Policies Act of 1970," Public l^w 91-646, approved 2 January 1971, in 
acquiring lands, easements, rights-of-way and disposal areas for construction 
and subsequent maintenance of the project." 

5. A table showing the authorizing document cost estimate, the latest 
PB-3A, and the current estimated cost with appropriate explanation of 
changes should be shewn. 

6. Page 42, paragraph 81. The estimate of land cost was not prepared 
by NCDRE-E. Consuner Price Indices is not utilized by professional 
appraisers. The validity of the estimate is unknown. In referring to 
the factor of increase of 1.17, Farmland Pi'ice Values are included while 
on page 60, the Consumer Price Index alone shews an increase of 1.17. 

Also, from Oct 76 to Jan 79 the Consuner Price Index increased 18.17. 
and, at least a 497. increase in farmland prices. 
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NCDED-T 

SUBJECT: Phase II GDM for Big Creek Flood Control Project, Milestone 
42 

7. Pages 43, 62, 63, E3 and El 8 . No gross appraisal wns prepared on 
which these valuations wcm. based as required by paragraph 5 of EP 405- 
1-2. We do not have sufficient inform it ion to judge the adequacy of the 
property acqusition costs, such as mmber of tracts, number of ownerships, 
nurber and type of dislocations requiring relocation assistance. 

8. Page 44, para. 84. There is no authorizing document. Section 108a 
of PL 91-611 requires that non-Fedcral public interests shall agree to 
such itait; of local cooperation as the Secretary of Amy deems appropriate 
"except that such conditions shall be similar to those required for 
similar project purposes in other Federal Water Resources Projects." 

9. Page 67. Recommendations need to be completed. The recocnvendation 
should be conditioned on ncn-Federal interests entering into an agreement 
pursuant to Section 221 of PL 91-611 containing the items of local 
cooperation on page 2 (as revised herein). 

10. Appendix A: 

a. Page A-5, para. A-12. The or.-site geology inspection doesn't 
mention stability. The outcrop,. and genera 1 area should hare been 
studied for sl’t topography and odur signs of instability. Expo.-ad 
briefly on this subject . 

b. Pago A-8, para. A-26. This highly plastic clay could be a 
significant feature with regard to stability'. Discuss this material and 
areas of occurrence it relates to stability. 

c. Page A-ll, para. A-33: 

(1) Verify that the testing laboratory was approved by ORD. 

Soo OTE letter, dated 5 March 1976. 

(2) The testing program, ar.pcirs to be ovorola.horatr for a 
project of this type ard sen ■'>, i.e. , consolidation tests, R aid S 
triaxial tests, permeability and hydraulic pressure tests all could have 
probably been assured for a project of this site. The District should 
control the ALE more closely on this natter as well as cn the amount of 
analysis necessary. 

d. Page A-20, para. A-72.1.2. Shew that bedding material will not 
pass through riprap by the D15 relationship. 

1555 

e. Page A-25, para. A-74.8. It is agreed that lowering the water 
content of the excavated material will be difficult. It is recor.nended 
that borrow be used for the more critical railroad embankment aid the 








NCDED-T 

SUBJECT: Phase- II GDM for Big Creek Flood Control Project, Milestone 
42 

higher water content material be placed in areas where strength is not 
as important. Suggested areas would be for sealing the dump, for fill 
material in lew height levees (less than 8 feet) and earthfill to protect 
air-slaking shale. 

f. Page A-24, para. A-78. It is difficult to see that the sudden 
drawdown case could develop. Show by computations vising permeabilities 
md flood stage duration time that this is a viable case. 

g. Page A-28, Section H. This portion of the report along with 
related stability analyses should be presented for review before submittal 
of plans and specifications. 

11. Appendix B. Page B-46, para. B-121 and page A- 18, para. A-6^. 

Give justification for the 3 foot clay blanket. Twelve inches of topsoil 
and seeding should suffice for sealing the exposed slope. 

12. Appendix C. 

a. Plate 10. The freeboard or the chute should be provided in 
accorJci.ec with F' 1110-2-1603. Trv E’-' requires a freeboard eq_al to 2 
feet plus 2.5% ox" tht product between mean depth and velocity. 

b. Plate C-15. The vaFer surface profile along the "A" Diversion 
is unrealistic. The correct computer profile should be plotted and 
should approximate an M-2 profile since the control is near the drop for 
each step and the water surface appears to approach normal depth in the 
upstream direction in a channel having a mild slope. 

c. Explain in the text of the hydraulics appendix how the magnitude 
of flows through the different diversions were determined. 

13. Appendix D. 

a. Page D-22, para. D-'3. See ccrreot lOg. 

b. Page D-2E, pare. D-46. See corn*nt lOf. 

c. Page D-20. Discuss foundations conditions, particularly bridge 
foundations, and present reccrmer.dations for each structure. 

d. Page D2-22. Present the method used for determination of the 
location of the maxirara deflection computed. 

e. Have the computer programs used in this appendix been verified? 

If so, hew? 













DEPARTMENT OF THE ARMY 
BUFFALO district,corps of engineers 
1776 NIAGARA STREET 
BUFFALO, NEW YORK 14207 

6 April 1979 


SUBJECT: Phase II GDM for Big Creek Flood Control Project, Milestone 42 


Division Engineer, North Central 
ATTN: NCDED-T 


1. Enclosed are six (6) copies of the Phase II GDM Summary Report for 
your review and approval. 

2. Submission of these reports completes the Milestone 42 requirements 
for the Big Creek Flood Control Project. The reports are being submitted 
as agreed upon (FONECON 6 Feb 79) between your Mr. Snowden and my 
Project Manager, George Brooks. 


3. It is noted that the Phase II GDM cost estimate reflects a very 
substantial increase in cost compared to the latest approved estimate. 
This increase is presently being analysed and the analysis will be 
si:!-- iite! as a revision to Section XV Cost Estimates to quantify 
detailed changes between the Phase I and Phase II GDM’s. 


‘c r. 





.rZ' ■ ■... 

DANIEL"D. LUDWIG 
Colonel, Corps of Engineers 
District Engineer 
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SUMMARY REPORT 
POST AUTHORIZATION CHANGE 
BIG CREEK FLOOD CONTROL PROJECT 
CLEVELAND, OHIO 

1. Purpose o f R eport . Approval of the Chief of Engineers is 
required (ER 1105-2-31) for authorized projects which undergo signi¬ 
ficant changes. Such a post-authorization change (PAC) has occurred 
in the Big Creek Flood Control Project as the total project cost has 
increased more than 25 percent over the estimate last presented to 
Congress. The project costs (Table 3) have increased from $5,543,000 
(i itober 1978 price level) to $13,465,000 (October 1979 price 
levels), a total increase of 143 percent. 

The purpose of the project, the project benefits, and the project 
scope have not changed from that previously presented to Congress. 

This report discusses the significant project cost increase presented 
in the Phase II GDM report. 

2. Description of Authorized P roject 

a. Location. The Big Creek Watershed is located in northeastern 
Ohio, wholly within Cuyahoga County. The watershed is roughly 
triangular in shape with a total drainage area of 37.6 square miles. 
The flood control project is within the city of Cleveland, and 
extends from approximately one mile upstream of the creek's conflu¬ 
ence with the Cuyahoga River, upstream into Brookside Park, approxi¬ 
mately 2.3 miles from the confluence. 

b. Funct ion. Presently, all life, property, and industry within 
the flood plain described above is subject to flood damage. The proj¬ 
ect is based on the need to protect these resources against present 
and projected flood damage as required by Section 108 of Public Law 
91-611. The project is designed to prevent flood damages from an 
event having a one percent probability of occurrence (12,000 cfs) 
within the project area. The protection to be provided meets the 
National Flood Insurance Program requirements for new development and 
the Corps policy for human health and safety, property, and industry 
protection. 

c. Plan of Impro veme nt for Au thorized Project . The plan 
involves 2,700 LF of floodway channel with a design discharge capac¬ 
ity of 6,000 cfs; 1,860 LF of modified channel of 12,000 cfs, and a 
1,000 LF diversion channel with a design discharge capacity of 7,000 
cfs. Associated with the flood control plan is the relocation of the 
Baltimore and Ohio (B&0) mainline (4,720 LF) and spurline (1,030 LF). 
The railroad relocation requires the construction of two new per¬ 
manent railroad bridges for the B&0 and a temporary trestle to facil¬ 
itate construction for the Norfolk and Western (N&W) railway. 












d. Loca l Co op eration . Prior to construction, responsible local 
interests must give assurances satisfactory to the Secretary of the 
Army that, in accordance with Section 108 of Public Lav 91-611, they 
agree to 6uch conditions of local cooperation as the Secretary of the 
Army, acting through the Chief of Engineers, determines appropriate 
except such conditions shall be similar to those required for similar 
project purposes in other Federal water resources projects. The 
local interests are required to: provide all lands, easements, 
rights-of-way, and utility and highway relocations; hold and save the 
Government free from damages due to the construction, and assume the 
operation and maintenance of the project after construction. 

3. Auth ori za tion . The authorization for the flood protection proj¬ 
ect in the Big Creek Watershed is derived from Section 108 of Public 
Law 91-611 passed on 31 December 1970. In September 1971, the 
"Cuyahoga River Basin, Ohio, Restoration Study - First Interim Report" 
was completed under this authorization. The interim report included 

a "Reconnaissance Level" study which recommended flood protection in 
the Big Creek Watershed in the vicinity of the Cleveland Zoo. By 
letter, dated 25 September 1975, the Assistant Secretary of the Army 
exercised his authority to implement the plan for construction. As 
the project was authorized based on a reconnaissance level study, a 
project feasibility "survey level" study was required. The Phase I 
GDM served this function. The Phase II study has modified, reaf¬ 
firmed, and designed the authorized project based upon the detailed 
engineering data gathered during the study and the changed site con¬ 
ditions observed. 

4. Funding Since Authorizat ion . The following table provides a 
history of project AE&D funding for the Big Creek Flood Control 
Project: 


Table 1 - Project Funding History 


Fiscal Year 

Funds 

Appropriated 

($000) 

_i- 

’ Funds 
Transferred 
($000) 

Accumulated 
Funds Received 
($000) 

FY 75 

0 

0 

0 

FY 76 

200.0 1/ 

-20.0 

180.0 

FY 77 

250.0 

0 

430.0 

FY 78 

90.0 

+100.0 

620.0 

FY 79 

250.0 

0 

870.0 


1/ 


Funds appropriated during FY 73 and FY 74, but withheld by OCE 
until FY 76. 













5. Chang es In Scale and Scop e of Aut horized Pr oject. The selected 
plan of improvement presented in the Phase 1 GDM (Mov 1977) does not 
differ from the project design presented in the Phase II GDM (Mar 
1979) in scale or scope. The cost change noted is due to design 
changes, increased unit price values, and changed conditions 
experienced in the project area. 

6. Chang e s in Project Purpose . The project purpose remains 
unchanged from the approved Phase I GDM report. 

7. Chang es in Local Co operation Re qui rements . The items of local 
C' operation presented in the approved Phase I GDM report remain 
unchanged. The costs of local cooperation have increased to account 
for the utility relocations not previously anticipated and the 
Increase in land easements required to complete the construction. 

8. Changes in Loca tion of Project . The project location remains 
unchanged. The increase in land easements required for the project is 
a result of including: public owned lands in the area (Metropolitan 
and the city of Cleveland); temporary work areas not previously 
anticipated; and additional lands required to complete the spurline 
trackage relocation not identified in the Phase I GDM report. 

9. Design Cha nges . Generally, the increase in project cost is due 
to changed project conditions, changes in project features and 
design refinements, and changes in unit costs and price levels. A 
comparison of the Phase I and Phase II estimate is shown in Table 2. 
The following is a discussion of the significant cost changes between 
the Phase I and Phase II GDM project estimates as a result of changed 
conditions and/or design requirements as follows. 

a. Cost increases due to changed conditions: 

i. Ex cavation (+$35,000 due to price level increase and 
+$1,176,000 due to changed condition^). The Phase I GDM estimate was 
based on field reconnaissance trips in the area and the available 
1960 USGS topographic maps with 10-foot contours. During the Phase 
II study, updated topographic maps were obtained (Aug 1977) and uti¬ 
lized in preparing the revised estimate. The updated maps revealed 
significant topographic changes in the downstream portion of the 
project where a large trash pile is now located. The trash pile 
Increased the common excavation by roughly 150,000 cubic yards. The 
channel profile realignment (discussed below) accounts for the addi¬ 
tion excavation quantities of common excavation noted in Table 2. 

ii. Spoil (+$605,000 change due to changed conditions). During 
the Phase 1 study, the material required for the levee and landfill 
areas was assumed to be available at the project site from the 








excavatlone required. The subsurface investigation and testing 
program conducted during the Phase II study revealed that none of the 
excavated material would be suitable for the construction use con¬ 
sidered and consequently must be disposed of (ref. Appendix A, Phase 
II GDM). The quantity of 6poil further increased as the trash pile 
at the downstream end of the project area noticeably increased 6ince 
the Phase I study was accomplished. The nearest acceptable spoil 
area found is approximately 13 miles from the project area. 

iii. Ro ck Exca v ation (+§34,000 due to price level increase; 
+$403,000 due to changed conditions). No subsurface explorations 
were made in the project area during the Phase I GDM study. The 

Piase II GDM subsurface exploration program revealed that the rock in 
the area was an air slaking shale that could not be left exposed as 
previously planned. Protecting the shale from deterioration required 
over excavating (approximately 50,000 yards) portions of the floodway 
and main channel and covering it with a more stable material or 
applying shotcrete to the exposed surface (i..e., in the vicinity of 
the W. 25th Street Bridge). 

iv. Utilit ies (+$1,000,000 due to changed conditions). During 
the Phase I GDM study., locals were contacted regarding utilities in 
the project area that would require relocation. None were iden¬ 
tified. As the Phase II study progressed, numerous utilities were 
found to be in the project area that now require being relocated 
before the project can be completed. These utilities included a 
Cleveland Electric Illuminating (CEI) power pole, 15 KV underground 
electric line and duct bank, various sanitary and storm sewer lines, 
and an 8- and 20-inch water supply line. 

b. Cost increases due to design changes: 

i. Channel Profile. The Phase II GDM subsurface exploration 
program established the location of top of rock in the project area. 
The channel profile was realigned ba$ed on the rock profile to elim¬ 
inate the vertical 8.5-foot concrete drop structures and replace 
them with five smaller sloping riprap drop structures (3 to 3.5-foot 
vertical drops). Although this change is more environmentally and 
aesthetically acceptable, the changed channel profile increased the 
total excavation required. Additionally, in response to comments on 
the projects EIS, a low-flow channel is incorporated into the modi¬ 
fied channel. This low-flow channel is excavated in rock in the bot¬ 
tom of the modified channel. As the amount of material to be 
excavated increased, the amount of material required for spoil 
increased accordingly. 

ii. Railroa d Changes (+$68,000 increase due to price levels; 
+$2,067,000 Increase due to design change). The mainline of the 








Baltimore and Ohio Railroad was assumed to parallel the Norfolk and 
Western Railroad during the Phase I GDM to decrease the embankment 
material required and provide the maximum area possible for the 
floodway channel. The Phase II GDM study revealed that thi6 align¬ 
ment could not be maintained as current railroad construction stand¬ 
ards (AREA) have changed 6ince the N&W's construction. The new 
alignment required smaller degrees of curvature and spirals into and 
out of the curves required. These changes forced the railroads 
farther apart, increased the embankment material (borrow) required 
and increased the total trackage required. During the Phase 1 GDM 
study, the railroad embankment material was considered available from 
proposed project excavation as the existing B&O embankment material 
was obtained from the area. However, the material available was 
found unsuitable for this use under present design criteria and con¬ 
sequently, the material in the project area must be disposed of and 
additional borrow material brought in. The additional cost for the 
embankment material required (110,000 cubic yards) for the track 
relocation is approximately $1,040,000. The realignment increased 
the trackage required by 400 LF ($66,000). The track relocation unit 
price increase raised the estimate by $340,000. 

The Phase I GDM spurline alignment was considered to be compatible 
with the overall project design requiring only a nominal amount of 
new trackage and a new single span (80-foot) railroad bridge. During 
the Phase II study, the diversion channel was realigned to take full 
advantage of the area available between the bridge piers to insure 
the project would function properly. This realignment caused the 
spurline bridge to approximately parallel the diversion channel 
instead of crossing it at a larger angle. Consequently, the railroad 
bridge required at this location was found not practical. Subse¬ 
quently, an alternate spurline alignment and bridge location was 
developed. The spurline trackage required increased by approximately 
1,000 LF ($166,000) and the bridge span doubled requiring two 76-foot 
spans and center pier ($208,000 increase). The special (No. 8) turn¬ 
outs required for the new alignment also increased the cost by about 
$47,000. The remaining design cost increases ($200,000) are noted in 
Table 2 (road repairs, trestle, and B&0 replacement bridge). 

ill. Bridge Support (+$110,000 increase due to design change). 
The base of the W. 25th Street Bridge pier was considered to be below 
the diversion channel during the Phase I GDM study. However, as 
additional information became available, it was found that the bottom 
of the diversion channel would be below the pier. Consequently, a 
support system was incorporated into the project design to insure the 
pier would not be affected by the construction involved. The cost of 
this support system is estimated at $110,000. 

iv. Con crete (+$45,000 due to price level increase; +$1,691,000 
due to design changes). The concrete structures (chute, diversion 




channel) were evaluated in the Phase 1 GDM based on similar struc¬ 
tures constructed in other locations, but without considering the 
actual forces involved. The Phase II GDM study found that the sec¬ 
tions required were considerably more substantial than those pre¬ 
viously contemplated. Engineering decisions with regard to uplift 
forces, efficiency of underdrain systems, surcharge loads, and 
loading conditions greatly affected ultimate design accepted. 

10. C hang es in T otal P roject C osts . Table 3 is the "Project Cost 
Estimate (PB-3)," dated 1 May 1979, and shows a comparison between the 
project cost estimate last presented to Congress and the updated 
project costs (Oct 1979 price levels). The construction cost esti¬ 
mate cost differences are further clarified in Table 2. The Federal 
project cost increases are summarized as follows: 

a. The project cost increase due to the design changes 
discussed in paragraph 9(a) through (b) account for $6,884,000 of the 
total Federal cost increase. 

b. Price level increases account for the remaining $298,000 
difference in total Federal cost increase noted in Table 3. Price 
escalation of construction features is $276,000 with the remaining 
$22,000 price level increase resulting from S&A. 

11. Ch ang es in Project Benefits . The project benefits were updated 
by pr ice levels in the Phase II GDM study. The benefits were not 
otherwise reevaluated or increased. 


1 2. Be n e_fits__Cost Ratio , 
for the Phase I and Phase 
gories presented in the Ph 
Land Use Intensification, 


Table 4 shows a comparison of B/C 
II GDM reports. The project benefi 
ase I GDM were: Flood Damage Reduc 
and Area Redevelopment. 


ratios 
t cate- 
tion, 


Table 4 


Benefit Cost Data 



Phase I GDM 
(Oct 1978 Price 
Levels) 

Phase 11 GDM 
(Oct 1979 Price 
Levels) 


$ 

$ 

Annual Project Costs 

331,300 

830,200 

Annual Project Benefits 

832,000 

973,700 

Benefit Cost Ratio 

2.5 

1.17 

Percent Interest Rate 

5-3/8 

5-3/8 













These benefits were not reevaluated during the Phase II GDM study. 
Although additional "future" benefits were considered applicable to 
the project during the Phase I, they were neither evaluated nor 
included in the study. The increase in benefits noted in Table 4 is 
attributed entirely to price level changes. 

13. Changes in Cost Allocation and Apportionment . The project costs 
are allocated as specified in the Phase 1 GDM. The local cooperator's 
responsibilities have not changed as a result of the Phase II study. 
The real estate requirements and utility relocation costs have 
increased the local cooperator's financial responsibility by $217,000 
due to the project design changes, and $15,000 due to price level 
increases, but have not affected the project's cost allocation or 
ap >ortionment. 








Table 2 - Coat Comparison Between Phase I CD*, and Phase 11 CD* Estlsates 



Phase I GD* Estimate 
(Oct 197& Price Levels) 

Price Level 
Increase Between 
Oct 1976 and 

Design Change 
Increase Between 
PH 1 and PH 11 

Phase 11 CD* Estimate 
(Oct 1979 Price Levels' 

It a* 


Total 

Oct 1979 

CD* Estimates 


Total 



$ 

$ 

$ 


$ 

CHAKNT L 


(3,245,000)* 

(206,000) 

(3,817,000) 


(7,270,000) 

Clearing 

22.8? AC 

56,130 

3,600 

8,170 

17 AC 

67,900 

Care of Hater 


0 

0 

60,950 

LS 

60,95: 

Excavation 

Coma or. 

Rock 

110,475 CY 
13,982 CY 

54i,72C 
524,40C 

34,800 

33,700 

1,176,480 

405,120 

360,000 CY 
70,760 CY 

1,753,000 
963,22C 

Earthfill 

62,180 CY 

291,630 

18,700 

-35,230 

53,450 CY 

275,100 

Concrete 

5,686 CY 

700,230 

44,600 

1,691,460 

8,550 CY 

2,436,490 

Shotcrete 


0 

0 

47,900 

LS 

*7,900 

Riprap 'Gabion 

25,022 SY 

985,220 

63,100 

-171,490 

528,100 CY 

876,63C 

Prepare Foundation 


0 

0 

31,090 

170 SQ 

31,091 

Spell 


c 

0 

604,620 

310,000 CY 

604,62: 

Support k. 25t6 
Street Brlcge 


c 

0 

109,700 

LS 

105,70: 

Seeding Landscaping 

19.8 AC 

145,6'C 

9,30: 

-112,320 

25 AC 

42.60C 

Zoo Gate 


0 

0 

600 

LS 

60C 

RELOCATION* 


[1.065.00C ' 

(68,000 

C 3,06“, 000) 


(4,200,0c:: 

Road Repalrt 

LS 

16,200 

1,000 

25.80C 

LS 

43,00' 

New Railroad TracV.6 

4.40C LF 

312,220 

19,900 

1.658.88C 

5,75c U 

1,99. ,co: 

Replace B6' Rail¬ 
road Bridge 

1 EA 

366.29C 

23.55C 

37,160 

1 EA 

429, 00C 

Trestle 


0 

0 

137,00C 

1 EA 

13', 00' 

New Railroad Bridge 

1 EA 

366.29C 

23.55C 

208,160 

1 EA 

600,000 

Utilities 


0 

s 

1 

1,000,000 

LS 

j.orc.oo: 

TOTAL? 


4,310,000 

27b,000 

6,884,000 


n,*7c ,oo: 


Bracke: rubbers are subtotals and appear or PB-3 (Table 3). 
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Buffalo District 

1 May 1979 _ 

(Date Prepared) 


CUYAHOGA RIVEF. BASIN, OHIO 
COMPARISON OP FEDERAL COST ESTIMATES 

The current Federal (Corps of Engineers) Cost Estimate of 
$13,000,000 is an increase of $7,690,000 over the latest estimate 
($5,310,000) presented to Congress. This change includes increases 
of $298,000 due to higher price levels, $6,884,000 based on more 
detailed plans and estimates and $508,000 in Engineering and Design 
and Supervision and Administration based on a recent reanalysis of 
requirements. 

(The latest estimate presented to Congress was in the FT 1980 
Budget Hearings based on October 1978 prices). 







Buffalo District 

1 Kay 1979 _ 

Date Prepared 

CUYAHOGA RIVER BASIN', OHIO 

EXPLANATION OP INCREASE IK PROJECT COST 

The latest project cost estimate for Cuyahoga River Basin, OH 
shovs an increase of $7,690,000 over the latest estimate presented to 
Congress. The increase is accounted for as follows: 


Price Level $+296,000 

Price Escalation of Construction features (+276,000) 

Salary Increase for E&D ( 0 ) 

Price Level Increase for S6A ( +22,000) 


More Detai le d Plans and Estimates^ - 
Relocations 

B&0 RR track and repair roads 
Construction of rev RR bridge 
Additional utility relocations 
Channels 
Big Creek 


+6,884,000 

(+3,067,000) 

+1,860,000 

+207,000 

+1,000,000 

(+3,817,000) 

+3,817,000 


Reanalysis of Requirements 
Engineering and Design 

Increase based on increase in 
project first costs and 
additional E&D during 

construction +75,000 

Supervision and Administration 

Supervision and Inspection +320,000 

Increase based on first 
cost of construction * (+320,000) 

Overhead +113,000 

Total 


+508,000 

(+75,000) 


(+433,000) 


$+7,690,000 


17 Detailed explanation of cost increases by project feature is contained 
in the Phase II GDM dated dated March 1979 currently under review and 
pending approval by NCD. 


crV AK r ive r bar in. cy . z - 

(7 rcj ect) 


Bj ffa 1r restrict 
2 2 9 7 C 

(Late Prepared,* 


Last Estimate 
Presented 
to Congress 


Current Estimate 


Surr c.c ired Financial Data 

Estimated Federal Cost 

Estimated Ncn-Fedcral Cost: 
Cash Cc-ntr ibut ior. 

Other Costs 


( 5-VRT.. Oct 197 8) 
$5,310,000 
233.000 

( 0 > 

( 233,000 ) 

BENEFIT - COST ANALYSIS 


f5-3/81, Oct 1979 


1 / 

$13,000,000 

/.as. ooo 
( 0 
( 465.000 


) 


) 

) 


Last Estimate 
Presented 
to Congress 

( 5-3/81, Oct 1978) 


Be nefit s (Averate_ Annual ): 
Flood Control 
Area Redevelopment 


$832,000 
(782,000) 
( 50,000) 


Current Estimate 
5-3/6', Oct 1979 ) 

Percent 

of 

Benefit 

1/ 


$973,7002/ 

100 

(840,000') 

(86) 

(133,700) 

(141 


Annua l Charges: 
Federal 
Interest 
Amortization 
Maintenance 


331,30C 
(312,100 
285,40C 
22.50C 
4.20C 


830,200 

(794,700) 

736,300 

57,900 

5003/ 


Nan-Federal 

Interest 

Amortization 

Maintenance 


( 19,200) 
12,500 
l.OO' - ' i 
5,700‘ 


( 35,500) 
26,300 
2,100 
7,1003/ 


Benefit-Cost Ratic 


2.5 to 1- 


•i.i7 to i 


1/ Eased on detailed design as presented in the„Phase II GDI! (Jan 79 F.L.) datea 

— March 1979 escalated to estimated October 1979 price levels. 

2/ Increase due to price levels. Indexes used were ENF building cost, local 
real estate values and consumer prices. 

3! Increase by ENF index. 

_4/ The B/C ratio decreased due to increased construction costs as presented in 
the Fhase II GDM dated March 1979. Annual charges increased by 150 percent 
while benefits only increased 17 percent. 




1 Kay 1979 
B uffalo District 
(Date Prepared) 

CUYAHOGA RIVER BA9 IK, OH 
B ENEFIT-COST RATIO (CONI'D) 

1, Period of Econ omi c Ana lysi s Assumed: 

Big Creek Flood Control Project - Assumed 50-year life. 

Pil ot Sedime nt Removal - An investigation during 1976 revealed 
that the sediment near Breckville, OH, was no longer polluted. 
Consequently the removal of this sediment (the Pilot Sediment Removal 
Project) is no longer considered a viable means of restoring the 
water quality in the Cuyahoga River. A Letter Report submitted in 
July 1976 recommending termination of that program, was approved on 
9 December 1976. 


2. Basis - Project functions independently. 

3. Deriva tion cf Benefit-Cost Ratio : The benefit-cost ratio for 
the Big Creek Flood Control project is 1.17 to 1, using an interest 

rate of 5-3/8, based on its functioning independently as a flood control 
project. In computing the benefit-cost ratio, the project was credited 
with average annual benefits of 5973,700 attributable primarily to 
flood control and at an annual cost of $830,200. 

COMPUT A TIONS US ED IN DETERMINI NG THE NON- FEDE R AL CASH C ON TRIBUTION 

Not applicable for the Cuyahoga River Basin, Ohio project. 


Non-Federal cash contribution + None. 
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Buffalo District, Corps of Engineers 
1766 Niagara Street 
Buffalo, New York 14207 


BIG CREEK FLOOD CONTROL PROJECT 
CLEVELAND, OHIO 


PHASE II 

GENERAL DESIGN MEMORANDUM 

PERTINENT DATA 


PROJECT LOCATION: 


City of Cleveland, Cuyahoga County 
State of Ohio. 


PROJECT PURPOSE : Flood Control. 

PROJECT AUTHORIZATION : Section 108 of Public Law 91-611, 

"River and Harbor Act of 1970". 

LOCAL SPONSOR : Cleveland Metroparks System. 

PROJECT ECONOMICS : 

First Costs 

Federal . $13,889,000 

Non-Federal . 666,000 

Total.$l4, 555,060 


Annual Costs 


Construction (Amortized) .... $ 844,040 

Operation and Maintenance. . . . 12,300 

Total.$ 856,3*0 


Benefits 


Average Annual Benefits 


$ 941,000 










Benefit-Cost Ratio 


B/C Ratio 


1.10 


AREA DATA: 


Drainage Area (Square Miles) . 38 

Project Design Storm (cfs) ...... 12,000 


PROJECT FEATURES : 

FLOODWAY CHANNEL : 

Length, Including Chute-Transition and 


Gabion Drop Structures (Linear Feet) 2,700 

Length, Exluding Chute-Transition 

(Linear Feet) . 2,150 

Bottom Width, Exluding Chute- 
Transition and Gabion Drop Structures 

(Feet). 85-100 

Side Slopes, Exluding Chute- 
Transition IV on 2.5H Bedslope, 

Excluding Chute-Transition and 


Gabion Drop Structures (Percent). 0.071-0.690 


Maximum Water Depth, Design Flood 

(Feet). 10.5 

Concrete Chute-Transition : 

Length (Linear Feet). 550 

Bottom Width (Feet) . 90-130 

Height of Walls (Feet). 5.3-11.7 

Bedslope (Percent).. . 0-0.085 

Gabion Drop Structures : 

Number of Structures. 5 

Length, Each (Linear Feet). ... 70 

Drop (Feet) ...... . 1.9-3.5 

Width at Control Section (Feet) . 55-70 


-b 














Levee: 


Length (Linear Feet). 810 

Top Width (Feet). 10.0 

Side Slopes. IV on 2.5H 

Maximum Height (Feet) . 10.0 

Maximum Depth Cutoff and Ex¬ 
ploratory Trench (Feet) .... 6.0 

Zoo Access Road : 

Length (Linear Feet). 460 

Width (Feet). 24 

Maximum Height Embankment (Feet) 11.0 

MODIFIED CHANNEL : 

Length, Including Riprapped 
Transition and Concrete Tran- 

v sition (Linear Feet). 2,120 

1 Length, Excluding Riprapped 

Transition and Concrete Tran¬ 
sition (Linear Feet). 1,970 

Bottom Width, Exluding Riprapped 
Transition and Concrete Transition 

(Feet). 30-175 

Side Slopes, Excluding Riprapped 
Transition and Concrete Transition IV on 2.5H 
Bedslope, Excluding Riprapped 
Transition and Concrete Tran¬ 
sition (Percent). 0.25 

Maximum Water Depth, Design Flood 

(Feet). 16.8 

Low-Flow Channel in Rock : 

Length (Linear Feet). 1,970 

Bottom Width (Feet) . 30.0 

Side Slopes.IV on 2H 4 IV on 2.5H 

Maximum Depth (Feet). 3*0 

Riprapped Transition at Two-Barrel Conduit (Bottom 

Length (Linear Feet). 63 

Bottom Width (Feet) . 72-102 

Bedslope (Percent) . 4.48 


-c- 





















Earthfill at Zoo Floodplain : 


Length (Linear Feet) . 685 

Maximum Width (Feet) . 25 

Maximum Height (Feet). 3 

Concrete Transition € Three-Barrel Conduit ; 

Length (Linear Feet) . 100 

Bottom Width (Feet). 30-70 

Height of Walls (Feet) ..... 12.1-15.1 

Bottom Slope (Percent) ..... 0-6.225 

DIVERSION CHANNEL : 

Length, Including Flume (Linear 

Feet). 1,000 

Length, Exluding Flume (Linear 

Feet). 800 

Bottom Width, Including Flume (Feet) 50.0 

Side Slopes, Excluding Flume . . IV on 2H 
Bedslope, Excluding Flume (Percent) 0.50 

Maximum Water Depth, Design Flood 
(Feet). 12.2 

Concrete Flume : 

Length (Linear Feet) . 198 

Bottom Width (Feet) . 50.0 

Height of Walls (Feet) . 12.2-16.5 

Bottom Slope (Percent) . 1.25 

Concrete Retaining Walls (T-Walls) : 

Length (Linear Feet) . 140 

Height (Feet). 19.5 

RAILROAD RELOCATIONS : 

Baltimore and Ohio Railraod Mainline : 

Length, Including Bridge (Linear 

Feet). 4,950 

Number of Tracks . 1 

Number of New Bridges. 1 

Maximum Height of Embankment (Feet) 33 

Existing Track Removal (Linear Feet) 4,750 

Number of Bridges Removed. ... 1 


d 


























Baltimore and Ohio Railraod Spurline : 


Length, Including Bridge (Linear 

Feet). 1,290 

Number of Tracks . 1 

Number of New Bridges, .... 1 

Maximum Height of Embankment 

(Feet). 5.0 

Existing Track Removal (Linear 

Feet) 1,200 

Number of Bridges Removed. . . None 

Baltimore and Ohio Railroad Mainline 
Bridge : 

Total Length (Feet). 78 

Span Length (Feet). 78 

Number of Tracks . 1 

Number of Piers.. None 

Height, Bottom of Channel to 

Low Chord (Feet). 18.5 

Baltimore and Ohio Railroad Spurline 
Bridge : 

Total Length (Feet). 152 

Span Length (Feet). 76 

Number of Tracks . 1 

Number of Piers. 1 

Height, Bottom of Channel to 

Low Chord (Feet). 1H.5 

INVERT ELEVATIONS (Mean Sea Level) : 

Floodway Channel : 

Upstream End of Chute-Tran¬ 
sition . 633.0 

Downstream End of Chute-Tran¬ 
sition . 621.3 

Downstream End of Floodway 
Channel at Confluence with 

Modified Channel . 603.1 





























Modified Channel 


Upstream End Two-Barrel . 

Conduit. 621.0 

Downstream End Two-Barrel 

Conduit . 615.8 

Upstream End Three-Barrel 

Conduit ............. 610.5 

Downstream End Three-Barrel 

Conduit... 60*1.5 

Downstream End of Modified 

Channel. 595.5 

Diversion Channel ; 

Control Section at Flume. 598.5 

Downstream End at Big Creek . . . 592.0 


-f- 


******- * 














BIG CREEK FLOOD CONTROL PROJECT 
CLEVELAND, OHIO 


PHASE II 

GENERAL DESIGN MEMORANDUM 


I. INTRODUCTION 


1. Introduction . The purpose of the Phase II General De¬ 
sign Memorandum is to present the detailed design of the 
Big Creek Flood Control Project, Cleveland, Ohio. This re¬ 
port describes the local cooperative requirements, and it 
describes the costs and benefits that have occurred due to 
changes in design and price levels since preparation of 
the Phase I General Design Memorandum. 


II. LOCAL COOPERATION 


2. Local Cooperation . Updated local cooperation in ac- 
cordance with Section 108 of Public Law 91-611, passed on 
31 December 1970, entitled River and Harbor Act of 1970 
(Project Authorization) and as modified by project changes 
contained herein, require that, before construction can 
start, the official local sponsor must agree to: 


a. provide without cost to the United States, 
all lands, easements, rights-of-way, disposal 
areas, and bor row areas necessary for construction 
and subsequent maintenance of the project; 
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b. provide without cost to the United States 
all relocations of buildings, utilities, 
highways and highway bridges necessary for 
construction and subsequent maintenance of 
the project, except relocations of utility 
lines passing through or under the proposed 
channel, considered to be integral parts of 
the channel improvements within the rights- 
of-way of the project; 

c. hold and save the United States free from 
all claims for damage incident to construc¬ 
tion and subsequent maintenance of the pro¬ 
ject, except for damage due to the fault or 
negligence of the Government or its Con¬ 
tractors ; 

d. prescribe and enforce regulations to pre¬ 
vent encroachment on channels and rights- 
of-way necessary for proper functioning of 
the proj ect ; 

e. operate and maintain the project after com¬ 
pletion in accordance with regulations pre¬ 
scribed by the Secretary of the Army; 

f. comply with the applicable provisions of the 
"Uniform Relocation Assistance and Real 
Property Acquisition Policies Act of 1970", 
Public Law 91-646, approved 2 January 1971, 
in acquiring all lands, easements, rights-of- 
way, disposal areas, and borrow areas neces¬ 
sary for construction and subsequent main¬ 
tenance of the project; 

g. annually inform principal users of proper¬ 
ties within the project area and floodplain 
vicinity of the extent and degree of pro¬ 
tection provided by the project. 
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3. The Cleveland Metroparks System, the proposed cooper¬ 
ating agency for this project, by a resolution adopted 7 
February 1977, formally agreed to support the plan and 
accept the conditions of local cooperation similar to those 
described above. The local cooperator is aware of the 
project changes described herein. There have been no 
changes in the views of the local cooperator concerning 
support for this project. 

4. Section 221 of Public Law 91 - 611 , requires that 
written agreement be executed between the Secretary of the 
Army and local interests prior to commencement of 
construction. The Cleveland Metroparks System, as project 
sponsor, must furnish the assurances required of local 
interests for Federal flood control projects. They are 
also responsible for acquiring easements and for accomp¬ 
lishing the non-Federal construction. As of this writing, 
assurances have not been received from the Cleveland Met¬ 
roparks System. However, prior to construction of the 
project such an agreement will have to be obtained. The 
office responsible for fulfillment of local cooperation for 
the authorized plan is: 

Cleveland Metroparks System 

55 Public Square 

Cleveland, Ohio 1JH113 


III. LOCATION OF PROJECT AND TRIBUTARY AREA 


5. Location . The Big Creek drainage basin, comprising 
some 38 square miles, is located in northeastern Ohio, 
wholly within Cuyahoga County. Big Creek flows generally 
northward into Cuyahoga River and thence to Lake Erie. Lo¬ 
cation and vicinity maps are shown on Plate 1. 

6. Description of Watershed . The watershed measures 
about 10 miles in overall length north and south and about 
6 miles in width east and west. The watershed includes the 
cities of Parma Heights and Brooklyn; sizeable tracts of 
the cities of North Royalton, Parma, Brook Park, and 
Cleveland; and a small tract of the city of Middleburg 
Heights. The upper part of the watershed is moderately 
rolling and slopes generally northward. The central 
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portion is gently rolling and slopes generally northeast¬ 
ward. The watershed slopes from Elevation 1260 in the town 
of North Royalton to Elevation 680 near the mouth of the 
watershed on the Cuyahoga River. The project area lies 
within the confines of the City of Cleveland. 

7. Tributary Area . Approximately 70 percent of the 
watershed is urbanized; most of this land is used for 
housing. The remainder of the watershed comprises open 
space and wood lots. The floodplain is used for recre¬ 
ation, transportation, and industry. The floodplain in 
the project area is occupied by the Metroparks Zoo and 
Brookside Industrial Park. The remainder of the floodplain 
is used for industry and open space; most is used for 
trucking industries. 


IV. HYDROLOGY AND HYDRAULICS 


8. Climatological Data . The climatological data 
available near the site is good. The average annual 
precipitation is 30.49 inches, varying from an average low 
of 2.18 inches in February to a high of 3.49 inches in 
both April and May. The average annual snowfall is 50.5 
inches and the average annual temperature is 49.7 degrees 
Fahrenheit. More complete data and a description of the 
available weather stations are in Appendix C. 

9. Summary of Basis of Studies and Results . The basis 
of the studies and results developed to properly design 
this flood control project are discussed in detail in 
Appendix C. A design discharge of 12,000 cfs for the con¬ 
sidered plan of improvement was selected in the Phase I 
GDM. The Phase II study attempted to maximize the flow 
capacity of the project features but, because of space 
limitations between the West 25th Street Bridge piers, the 
maximum discharge that passes through this restriction was 
also 12,000 cfs. Results of the subsurface exploration 
program, spacial limitation and site changes necessitated 
the hydraulic changes made to the project. The USGS gaging 
station at Brookside Park, just upstream of the project 
site, has 6 years of continuous record. A unit hydrograph 
was derived from the one flood for which a runoff 
hydrograph was available. During the analysis, it became 
necessary to revise the rating curve used by the USGS in 










order to more accurately match the one major flood recorded 
by the gage to the recorded rainfall. Details of the 
revision, as well as the adopted rating curve, are pre¬ 
sented in Appendix C. 

10. The design discharge approved for the project is 
12,000 cfs, which has a recurrence interval of 100 years 
based on a derived unit hydrograph and on a frequency 
analysis of the rainfall. This compares very favorably 
with an analysis of the runoff using a synthetic method as 
shown in Appendix C on Plate C6. There are insufficient 
years of record to analyze the peak annual streamflows for 
return period. 

11. Standard Project Flood . While the proposed project 
document plan will provide considerable flood protection up 
to and including a 100-Year frequency event, storms of 
greater magnitude can occur. The largest flood that can be 
experienced from the most severe combination of meteoro¬ 
logical and hydrological conditions that is considered 
reasonably characteristic of the geographical region 
involved is defined as the "Standard Project Flood" (SPF). 
As indicated in Appendix C, the SPF was computed to range 
between 30,000 and 35,300 cfs. As this discharge is way 
above any for which a feasible project could be formulated, 
a more refined estimate for the SPF is not warranted. 

12. Design Channel Flows . The project features such as 
channel enlargements, diversions, and levees are not de¬ 
signed to protect against the standard project flood 
because such a project cannot be economically justified. 

The design discharge for the project was selected to 
provide the highest degree of protection economically 
justifiable. The design discharge for the project is the 
100-Year Flood of 12,000 cfs. 

13. Water Surface Profiles . The elevation of the water 
surface at various points in the project was computed using 
computer program 723-X6-L202A, HEC-2, "Water Surface 
Profiles". These computations were augmented by hand 
calculations for flow through the two-barrel and 
three-barrel conduits. The input criteria is listed in Ap¬ 
pendix C. These computations were used not only to deter¬ 
mine the design water surface profile for the 100-Year 
Flood, but also to modify the USGS rating curve, as 
previously described. A more detailed description is 
presented in Appendix C. 

14. Riprap and Gabion Protection . Riprap and gabion pro¬ 
tec tionispropoTiTTFIFiTTousnroc at ions along the project. 
Design criteria, assumptions, methods, calculations, and a 
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complete description of the protection are presented in 
Appendix D. 

15. Sedimentation . The purpose of discussing sedi¬ 
ment aTI^rPIrTThTiT report is to evaluate the potential 
sediment problems in the project area along Big Creek. The 
proposed project will increase the efficiency of the 
existing creek. Thus, there will be an increase in the 
sediment transporting capacity of the creek. However, it 
is not anticipated that there will actually be an increase 
in the sediment transported. The erosion potential of the 
channel within the project area will be reduced by 
providing for bank protection upstream and downstream of 
bridges, at sharp channel bends, and at locations where the 
average channel velocity greatly exceeds six feet per sec¬ 
ond. The erosion potential upstream and downstream of the 
project area will not be affected by this project. Sedi¬ 
ment transport is accomplished by three different pro¬ 
cesses: suspension, contact or traction (bed load), and 

saltation. Observations of Big Creek suggest that bed load 
is not great. The bed load is of greatest importance in 
the formation of bed and banks. Consequently, in this pro¬ 
ject, the sediment transported by bed load would be of most 
interest as it could affect the mechanics of the creek. 
Since bank stabilization and deposition are not presently 
considered problems along Big Creek, the improved con¬ 
ditions are not anticipated to affect the transport of 
sediment either. It does not appear that a sedimentation 
problem exists on Big Creek, and any problems that may oc¬ 
cur can readily be handled as part of the project's regular 
maintenance. A more detailed discussion on sedimentation 
is presented in Appendix A. 


V. GEOLOGY AND SOILS 


16 . Physiography and Topography . The site of work along 
Big Creek lies within the Erie Plain of the Central Lowland 
Physiographic Province. The Erie Plain is characterized by 
somewhat rolling topography which slopes regionally to the 
northwest. In the vicinity of the project site, Big Creek 
has deeply dissected the regional topography, providing 
local relief of upwards to 125 feet. Along most of its 
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exposed length, Big Creek flows over a shale bedrock sur¬ 
face. In places, small bedrock riffles and pools have 
formed. At other places, the bedrock is covered by a thin 
veneer of platy shale gravel. Outcrops of bedrock occur 
throughout the Big Creek Valley. 

17. General Geologic Setting . Bedrock within the 
project site consists predominantly of soft, blue-grey 
shale. The shale represents a portion of the Chagrin 
Formation of Devonian Age. Although the bedrock is termed 
soft geologically, it is suitable for the intended use. 
Erosion and downcutting by Big Creek have removed all 
traces of glacial deposits within the immediate vicinity of 
the project site. Most of the soil cover within the study 
area has been re-worked by the activities of man. Natural 
soils remaining are predominantly fluvial or floodplain 
soils. Subsoils are composed principally of sandy, silty 
clay. The on-site geology inspection did not reveal any 
signs of instability with outcrops in the project area. 

The air-slaking characteristic of the shale was evident as 
loose rock from the air-slaking process was found at the 
toes of rock slopes. The slopes of the outcrops are 
generally slightly steeper than IV on 1H. No evidence of 
slump topography was noted on the overburden slopes in the 
project area. 

18. Bedrock Geology . Blue-grey shale predominates 
throughout the project site. It is exposed nearly con¬ 
tinuously in the creek bottom throughout the limits of the 
project. The outcrops of bedrock in the vicinity of the 
project show the shale to be horizontally bedded. The 
shale bedrock surface is moderately uniform with an overall 
slope to the east (downstream) within the project site. 

The shale has the characteristic of air-slaking. Some grey 
siltstone exists at the project site; however, the amount 
is insignificant compared to the shale. Further descrip¬ 
tion of the bedrock geology is contained in Appendix A. 

19. Project Soils . Overburden within the project site 

is characterized by both natural, in-place soils and soils 
re-worked for use in structures such as railroad embank¬ 
ments and highways. Whether re-worked or natural, the 
overburden is dominated by sandy, silty clay. The sandy, 
silty clay varies from light to medium grey and commonly 
contains shale fragments. Other project soils include 
brown, sandy, clayey silt; sand varying from fine-to-coarse 
grained; and gravel in the form of stream gravel or as 
shale fragments. 
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20. Several different types of fill are present within the 
project site. Silty coarse gravel fill is present 
throughout the length of the project as railroad ballast. 
Fill composed of pebbly to gravelly sand has been used as 
cover in the Zoo parking lot at the upstream end of the 
project. Voluraetrically, the dominant type of fill is in 
the trash pile located at the right bank of the diversion 
channel downstream from the West 25th Street Bridge. Fine 
material included with the trash pile fill consists of a 
heterogeneous mix of clay, silt, and sand; foundry sand; 
and pebbles of variable composition. Among the types of 
material which comprise the trash are: miscellaneous types 
of organic debris; wood of varying sizes and types; glass; 
bricks; sheet metal; tires; mattresses; automobiles and 
various automobile parts including engine blocks; coal; and 
other types of material. Further description of the 
project soils is contained in Appendix A. 

21. Geologic and Soil Conditions Affecting Design and 
Construction , the trash material at the diversion channel 
is not suitable for use as a fill and it must be hauled to 
an offsite spoil area. Also, some of the project soil i3 
high in moisture content. This soil will either have to be 
spoiled or its moisture content will have to be reduced 
before it can be utilized as a project fill. The high 
moisture content material would not be suitable even for 
the less critical project fill materials, such as, the 
earthfill on the trashpile, fill at the Zoo floodplain, and 
fill for protection of air-slaking shale. Although these 
project fill materials are less critical than railroad em¬ 
bankment fill or levee fill, they still must be compacted 
after placement and therefore cannot be excessively wet. 
However, it is possible that the moisture content could be 
slightly higher than that required for the railroad 
embankment fill and levee fill provided that adequate 
compaction is obtained. The upper limit of the allowable 
moisture content for the less critical project fill 
materials would have to be determined during construction. 
Because of the air-slaking characteristic of the shale at 
the project site, special measures will be required to 
protect the shale. Geologic and soil conditions at the 
project site were investigated for potential seepage 
problems at the levee and existing railroad embankment at 
the upstream end of the project. Results of the 
investigation showed that seepage is not anticipated to be 
a problem, and that the danger of boils caused by 
underseepage is not a concern. A detailed discussion on 
these and other geologic and soil conditions affecting 
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design and construction are presented in Appendix A and 
Appendix B. 


22. Slope Stability Analyses . Laboratory test results 
on soil samples obtained from the Subsurface Exploration 
Program were used in selecting adopted design values for 
use in the slope stability analyses. Adopted design values 
for trash pile material were based primarily on the angle 
of repose of the existing trash pile. The adopted design 
values along with a discussion on the selection of the a- 
dopted design values are presented in Appendix A. The 
stability analyses were run for both the construction 
condition and sudden drawdown condition. The slope 
stability analyses were run for channel side slopes in the 
floodway channel, modified channel, and diversion channel. 
Included with these were the slope stability analyses for 
the levee and relocated railroad embankment. Design 
criteria and the results of the slope stability analyses 
are presented in Appendix D. 


VI. OTHER PLANS INVESTIGATED 


23. Phase I GDM Studies . Several alternative plans were 
investigated during the preparation of the Phase I GDM. 
These alternative plans were referred to as: (1) 
Non-Structural Base Plan, (2) Brookside Park Reservoir 
Plan, (3) Brookside Park-Industrial Park Diversion Plan 
(50-Yr.), (4) Brookside Park-Industrial Park Diversion 
Plan (100-Yr.), (5) Brookside Park-Protector Products, 
Diversion Plan, and (6) Cleveland Zoo-Protector Products 
Floodway/Diversion Plan. Each alternative plan was 
considered for designation as the selected plan. The 
ability of each plan to serve the established planning 
objectives was determined through consideration of the 
following characteristics: (1) flood protection 
capability; (2) economic efficiency (benefit-cost ratio); 
( 3 ) operational dependability; and ( 4 ) socio-environmental 
effects, including external damage effects. Each of these 
alternative plans is described in the Phase I GDM. The 
Cleveland Zoo-Protector Products Floodway/Diversion Plan 
was the Selected Plan. 

2*1. Alternative Studies .. Alternative studies of the 
Selected Plan were made and the results are presented in 
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Appendix B. The purpose of the alternative studies is to 
determine the least-cost and overall optimal development 
concept of the principal features of the Selected Plan. 

The alternative studies include a study of the alignments 
and grades of the floodway channel, modified channel, and 
diversion channel, and both the relocated Baltimore and 
Ohio Railroad mainline and spurline. Each alternative is 
technically feasible in that it meets the hydraulic and 
structural criteria established for the project; each al¬ 
ternative also meets the environmental objectives of the 
project. Generally, for individual features, the alterna¬ 
tive studies were limited to the type of construction ma¬ 
terials used and/or combinations thereof to arrive at the 
most economical means of construction. The geometry of 
certain features was studied to determine if there was a 
more economical design. 

25. Since completion of the Phase I GDM, revisions to the 
alignments of the main features of the project were made. 
The main features include the floodway channel, diversion 
channel, modified channel, and the relocated Baltimore and 
Ohio Railroad mainline and spurline. Basically, these 
revisions were necessary because of a combination of 
factors, which included: (1) the results of the subsurface 
exploration program, (2) the use of an updated -opographic 
map for the project site, (3) the need to satisfy the 
Baltimore and Ohio Railroad criteria, and (4) conflicts 
between project features and existing structures. 

Revisions to the alignments of the main features in turn 
affected some of the individual project features. The 
revisions were taken into consideration in the alternative 
studies of the individual project features. A more 
detailed discussion on these alignment revisions and their 
effects on the individual project features is presented in 
Appendix B. 

26. The various alignments considered are not alternatives 
in the sense that there is a choice among them. The 
various alignments were necessary in order to find align¬ 
ments of the principal features of the project that satis¬ 
fied criteria, satisfied various constraints, and were also 
compatible with other project features. The alignments 
selected satisfy these requirements. The selected 
alignments are shown on Plates 4 through 7, inclusive. A 
description of the selected alignments and a discussion on 
how they differ from the Selected Plan presented in the 
Phase I GDM are presented in Appendix B. 
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27. After the alignments of the main features were 
selected, alternative studies on the individual project 
features were made. These studies involved the following: 
(1) channel side slope protection, (2) the chute- 
transition, (3) the Zoo access road, (4) a levee vs. 
floodwall comparsion, (5) a comparison of concrete, 
riprap, and gabion drop structures, (6) the mainline 
railroad bridge, (7) the spurline railroad bridge, (8) the 
right bank of diversion channel immediately downstream of 
the flume, (9) the diversion channel, and (10) protection 
of air-slaking shale. A description of the atlernatives 
considered and discussion on the selected alternatives are 
presented in Appendix B. 

28. Plans by Other Agencies . There are no known plans 
by any agency at the Federal, State, or local level to 
provide changes that would affect the functioning of the 
Big Creek Flood Control Project. 


VII. DESCRIPTION OF PROPOSED STRUCTURES AND IMPROVEMENTS 


29. Flood Control Plan . The flood control plan for a 
reach of Big Creek in the City of Cleveland is designed to 
prevent flood damages for a 100-year discharge of 12,000 
cfs. The plan involves a floodway channel, modified 
channel, and diversion channel. Associated with the flood 
control plan is the relocation of the Baltimore and Ohio 
Railroad mainline and spurline. The relocated mainline and 
spurline are discussed in Section XIV, Relocations. A gen¬ 
eral plan of the flood control plan is shown on Plate 2. 
Plan and profiles are shown on Plates 4 through 7, 
inclusive. Typical sections are shown on Plates 8 and 9. 
Following is a discussion of the features of the flood 
control plan. 

30. Floodway Channel . The floodway channel is designed 
to convey excess discharge, so as not to overtax the main 
stream improvements. The design discharge for the floodway 
channel is 6,000 cfs. A reach of the floodway channel at 
the upstream end will be constructed over an existing two- 
barrel conduit. The floodway channel will start 280 feet 
downstream from the inlet of the two-barrel conduit, and it 
will extend for 2,700 linear feet to where it joins the 






existing channel of Big Creek. The upper 550 linear feet 
of the floodway channel will be a concrete chute- 
transition, as discussed in Paragraph 38. The remainder 
of the floodway channel will be excavated into overburden 
and rock. There will be five gabion drop structures in 
this reach of the floodway channel. The side slopes will 
be IV on 2.5H; and excluding the drop structures, the bot¬ 
tom width will vary between 85 and 100 feet. The drop 
structures will be provided to reduce the grade along the 
floodway. The grade of the floodway channel between the 
drop structures will vary between 0.071 and 0.69 percent. 
The drop structures will be trapezoidal control sections, 
providing drops varying between 1.9 and 3.5 feet, with IV 
on 2.5H side slopes and bottom widths varying between 55 
and 70 feet. Details of the drop structures are shown on 
Plate 16. A levee will be constructed along the right bank 
of the floodway channel, downstream from the chute- 
transition, as discussed in Paragraphs 3^ and 35. A plan 
and profile of the floodway channel is shown on Plates 5, 6 
and 7. Typical floodway channel sections are shown on 
Plate 9. 

31. Modified Channel . Channel improvements will be pro¬ 
vide d~^I^ng~a — 2Sa^foot reach of the existing stream down¬ 
stream from the three-barrel conduit and upstream from the 
confluence with the floodway channel. These channel 
improvements will consist of minor realignment and slope 
protection. The typical channel section proposed for this 
reach is a 30-foot bottom width and IV on 2.5H side slopes. 
The design discharge for this reach is 6,000 cfs. Plan, 
sections, and details of this reach of the modified channel 
are shown on Plate 17. A concrete structure, to provide 

a transition from the three-barrel conduit to the modified 
channel, will be provided at the upstream end of this 
reach, as discussed in Paragraph 39. 

32. Channel improvements will also be provided along a 
1,860-foot reach of the existing stream between its 
confluence with the floodway channel and the West 25th 
Street bridge area. This reach is designed to convey the 
full project discharge of 12,000 cfs. The proposed main¬ 
line and spurline railroad bridges cross this reach of the 
modified channel, as discussed in Section XIV, Relocations. 
The proposed channel improvements will consist of widening 
and realigning, as well as slope protection in certain 
areas. The improved channel section will have IV on 2.5H 
side slopes and a bottom width that will vary between 162 
feet at the upstream end of the reach to 116.5 feet at the 
spurline bridge to 175 feet at the West 25th Street bridge. 
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A low-flow channel with a 30-foot bottom width will be 
provided 3 feet below the improved channel grade. The 
modified channel will terminate just downstream from the 
mainline bridge. Between the spurline bridge and the 
downstream end of the channel modification, the low-flow 
channel will transition to the natural channel. The area 
between the spurline bridge and the mainline bridge will be 
widened as required to provide approaches to both the 
diversion channel and the natural channel at the mainline 
bridge. A plan and profile of the modified channel is 
shown on Plates 4 and 5. Typical sections are shown on 
Plates 8 and 9. 

33. Diversion Channel . The diversion channel will extend 
for 1,000 linear feet from the upstream side of the West 
25th Street bridge to existing Big Creek channel. The 
diversion channel will cut off a loop of the existing 
channel. The design discharge in the diversion channel is 
7,000 cfs; the remainder of the project discharge of 5,000 
cfs will be conveyed by the existing channel. A concrete 
flume will be provided at the upstream end of diversion 
channel, as discussed in Paragraph 40. The remainder of 
the diversion channel is a cut in trash material, natural 
overburden, and rock. The diversion channel will have a 
50-foot bottom width with IV on 2H side slopes. The bottom 
and side slopes will be protected with riprap. A plan and 
profile of the diversion channel is shown on Plate 4. 
Typical diversion channel sections are shown on Plate 8. 

34. Levee and Earthfill in Zoo Floodplain . A levee will 
be provided along the floodway channel,' and earthfill will 
be placed in the Zoo floodplain along the existing 
channel. Both the levee and earthfill will prevent 
floodwaters from encroaching on the area to be protected. 

35. The levee will extend along the right bank of the 
floodway channel from the downstream end of the chute- 
transition to where it intersects the embankment of the 
existing Baltimore and Ohio Railroad. Between the levee 
and the confluence of the floodway channel and the modified 
channel, the existing railroad embankment will act as a 
levee. The levee will extend along an 310-foot reach of 
the floodway channel. The levee will have a 10-foot top 
width with IV on 2.5H side slopes. The side slope on the 
channel side will be a continuation of the levee cut slope. 
An exploratory and cutoff trench will be provided. It will 
have a 10-foot bottom width with IV on 1H side slopes, and 
it will have a maximum depth of 6 feet. A drain to inter¬ 
cept seepage both through the levee and the foundation 
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will be provided at the landward toe. The height of the 
levee will vary, and it will have a maximum height of 10 
feet, as measured from the existing ground surface. A plan 
of the levee is shown on Plates 6 and 7, and typical levee 
sections are shown on Plate 9. 

36. The earthfill in the Zoo floodplain will extend along 
a 685-foot reach of the left bank of the existing channel 
between the Zoo bridge and upstream end of the three- 
barrel conduit. The earthfill will raise the overbank 
above the design flood elevation. The earthfill will be 
placed to a specific grade and alignment, and it will be 
placed to a specific cross-section. A plan and profile of 
the earthfill is shown on Plate 7. Typical sections are 
shown on Plate 15. The upstream end of the earthfill will 
tie into the Zoo access road, and the downstream end will 
tie into high ground. The top width of the earthfill will 
be 10 feet, and the side slope will be IV on 2.5H on the 
channel side and IV on UH on the landside. The maximum 
height of the earthfill will be 3 feet, as measured from 
the existing ground at the landside toe. 

37. Structures . The General Plan shown on Plate 2 
identifies the structures along the Big Creek Flood Control 
Project. All sturctures will accommodate the project de¬ 
sign discharge without restriction. A discussion on the 
Baltimore and Ohio Railroad mainline and spurline bridges 
is presented in Section XIV, Relocations. A discussion on 
other project structures is presented in the following 
paragraphs. 

38. A concrete chute-transition will be provided at the 
upstream end of the floodway channel. The upstream end of 
the chute-transition will be constructed over on existing 
two-barrel concrete conduit. The chute-transition is 
designed to pass a discharge of 6,000 cfs. It will channel 
flows that will overtop the entrance of the two-barrel con¬ 
duit, provide conditions to create a hydraulic jump, still 
the jump, and then transition it to the floodway channel 
downstream. It is also designed to act as a roadway for 
John Nagy Boulevard, which presently extends along the site 
of the chute-transition. The total length of the structure 
will be 550 feet. It will vary in width from 90 to 130 
feet. The height of the walls will vary from 5.3 to 11.7 
feet. Vertical curves will be provided at changes in grade 
to accommodate vehicular traffic. A median strip and curbs 
will be provided in the chute-transition for vehicular 
guidance and safety. The normal flow of traffic will pass 











along the structure and through an opening in the left wall 
at Brookside Park Drive. New roadway facilities will be 
provided from the opening to a point on the existing Brook- 
side Park Drive. The new roadway facilities will be at the 
Baltimore and Ohio Railroad and Norfolk and Western Rail¬ 
road underpasses. This is discussed further in Paragraph 
42. Plan, profiles, and sections of the access to Brook- 
side Park Drive are shown on Plate 13. An opening will 
also be provided in the right wall of the chute-transition 
at the existing Zoo road. New roadway facilities will be 
provided for access to the Zoo from this opening, as dis¬ 
cussed in Paragraph 41. Plan, profile, and sections of the 
Zoo access road are shown on Plate 14. A plan and profiles 
of the chute-transition are shown on Plate 10. Typical 
sections are shown on Plates 11 and 12. Details of the 
chute-transition are shown on Plate 12A. 

39. A concrete transition will be provided at the down¬ 
stream end of the three-barrel conduit. It is designed to 
pass a discharge of 6,000 cfs. It will transition flows 
from the three-barrel conduit to the modified channel. At 
the upstream end, the transition will tie into an existing 
slab and wingwalls. The total length of the structure will 
be 100 feet. It will vary in width from 30 to 70 feet. The 
height of walls will vary from 12 to 15 feet. A plan, 
sections, and details of the transition are shown on Plate 
17. 

40. A concrete flume will be provided at the upstream end 
of the diversion channel. It is designed to pass a dis¬ 
charge of 7,000 cfs. The flume will provide hydraulic 
control for flows entering the diversion channel. The 
flume will be constructed between piers of the West 25th 
Street bridge. The total length of the flume will be 198 
feet. The width will be constant at 50 feet. The height 
of walls will vary from 12.2 to 16.5 feet. The base of the 
bridge pier at the right side of the flume is above the 
grade of the flume, and the pier is close to the flume. 
Because of this, a special support system will be provided 
to support pier loadings that will be transferred to the 
flume walls. The support system will consist of structural 
steel members and pre-cast concrete lagging. The struct¬ 
ural steel members will be supported by concrete anchors. 
The support system will become an integral part of the 
flume. A concrete wingwall will be provided upstream of 
the flume at the right side. The wingwall will be a 
T-wall. The height of the wall will be 19.5 feet. A 
concrete T-wall will also be provided at the upstream end 
of the flume between the flume and the abutment of the 
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railroad mainline bridge. The wall will have a height of 
19.5 feet. Plan, sections, and details of the flume and 
associated walls are shown on Plates 18 and 19. 

41. Roads . No public roads will be permanently modified 
by the proposed work, except for John Nagy Boulevard, which 
is an integral part of the chute-transition, as previously 
discussed. There presently is access to the Zoo from John 
Nagy Boulevard. Because of the chute-transition, the Zoo 
access road will be modified. The modification is 
necessary in order to prevent floodwaters from entering 
the Zoo area. The total length of modified Zoo access road 
is 460 feet. Plan, profile, and sections of the Zoo access 
road are shown on Plate 14. The Zoo access road is for Zoo 
personnel only. In order to keep the public from using the 
road, an entrance gate will be provided. 

42. Modifications will also be necessary at Brookside 
Park Drive at the Norfolk and Western Railroad and 
Baltimore and Ohio Railroad underpasses. Modifications 
will be necessary because the final grade of the chute- 
transition is lower than the present road grade. The total 
length of modified roadway is 180 feet. Plan, profile, 
sections, and details are shown on Plate 13. 

43. The bridge over the existing Baltimore and Ohio 
Railroad just downstream from the West 25th Street bridge 
is presently impassable and abandoned, with no active plans 
for its rehabilitation. It will be removed as part of 
this project. 

44. Interior Drainage . No interior drainage facilities 
are necessary for the Big Creek Flood Control Project. 
Generally, interior drainage facilities are required for 
flood control projects involving levee construction. 
However, for this project, because the levee is along the 
floodway channel and not the main channel, surface drainage 
on the landside of the levee will not cause any flooding 
problems. Runoff on the landside of the levee will have 
positive drainage to the existing Big Creek channel. 

45. Although the earthfill at the Zoo floodplain is along 
the existing Big Creek channel, it will not cause any 
interior drainage problems. Runoff on the landside of the 
earthfill will have positive drainage to the existing Big 
Creek channel. 

46. Erosion Protection . Riprap or gabion protection 
will be provided on earthen slopes along reaches of high 
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channel velocity or where turbulence is expected. The rock 
at the project site is an air-slaking shale, which will 
deteriorate when exposed to wet-dry cycles. A detailed 
discussion on the air-slaking characteristic of the shale 
is presented in Appendix A. The deteriorated rock will be 
highly erodable. Where the channel bottom is in rock, in 
those areas where bedrock will be subject to wet-dry 
cycles and channel velocities will be low, the channel 
bottom will be overexcavated by 1-foot and compacted 
earthfill will be placed to grade and seeded. In those 
areas where channel velocities are high, the channel bottom 
will be overexcavated and riprap protection will be placed 
to grade. A detailed listing of the location and size of 
riprap and gabion protection is presented in Appendix D. 
Also, the above-mentioned erosion protection features are 
shown on the various plans, sections, and details shown on 
the plates. 

47. Landscaping . Landscaping will be provided to improve 
the human environment. Landscaping criteria used is as 
follows: 

a. No plantings will be permitted on channel 
slopes and 10 feet beyond the side slope 
intercept in order to provide access for 
maintenance operations. No plantings are 
provided on channel side slopes because the 
plantings both reduce the hydraulic ef¬ 
ficiency and usually trap debris. 

b. No plantings will be permitted on the levee 
or on the earthfill in the Zoo floodplain. 

No plantings are provided on these fills, 
which act to contain channel flows, because 
the root systems provide potential 
seepage paths in the fills. 

c. Trees and shrubs will be adaptable to 
Climatic Zone 5, the zone of hardiness for 
the Cleveland area. Climatic Zone 5 (also 
referred to as Hardiness Zone 5) is a 
designated geographic area in which the mean 
coldest temperatures fluctuate within a 
range of -10° F to -5° F. A Hardiness Map 
can be found in the following references: 

(1) Trees for American Gardens by Donald 
Wyman (Macmillan, 1965)and (2) Shrubs and 
Vines for American Gardens by Donald Wyman 
(Macmillan, 1949). 
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48. The landscaping plan is shown on Plate 7. A summary 
of the proposed plantings is shown on Table 1. In general, 
the plantings are placed in areas where the features of the 
project may appear obtrusive to the public. Where the fea¬ 
tures of the project are usually only visible from a 
distance, such as the earthfill on the trash pile, 
landscaping is not provided because the improvement in 
visual impact will be minor. However, if there are 
existing tall trees, or if natural growth establishes 
itself after completion of the project, and if such are 
desirable to improve the human environment, then they 
should be allowed to remain provided that they do not 
interfere with the hydraulics, structures, or maintenance 
requirements of the project. The decision as to their 
status will be decided by the Contracting Officer during 
construction and by the inspector during the annual 
inspections. If there are particular visually 
objectionable areas of the project that become apparent 
after construction, additional plantings could be added a3 
a modification to the project. Plantings have not been 
added to the relocated Baltimore and Ohio Railroad 
embankment because the plantings would interfere with the 
mowing of the slope. As noted in Paragraph 92, Property 
Relocations, the existing fencing in the levee area will be 
removed to the limit of the work area. It will be the 
responsibility of the local sponsor to remove or alter the 
fencing that remains. 
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VIII. CONSTRUCTION PROCEDURES AND SEQUENCE 


49. Construction Procedures . A sophisticated diversion 
plan will not be required for this project as runoff will 
continue to flow within the existing channel. Where 
construction will be performed in the wet, the 
construction will proceed in an upstream direction in 
order to provide positive drainage of the construction 
area. As permanent construction will have to be performed 
in the dry, a certain amount of stream diverting, 

cofferdamming, and pumping will be required. Construction 
procedures will have to be compatible with environmental 
protection requirements. This is discussed in Section IX, 
Environmental Analysis. 

50. Construction of the Baltimore and Ohio Railroad 
spurline bridge will not require any unique or difficult 
procedures. However, in order to construct the Baltimore 
and Ohio Railroad mainline bridge abutments, the Norfolk 
and Western Railroad tracks must be placed on a temporary 
trestle. Trestle construction must be completed before any 
work can begin on the Baltimore and Ohio Railroad mainline 
bridge. Close coordination between the contractor and the 
Norfolk and Western Railroad will be required to minimize 
interruptions to the Norfolk and Western Railroad 
operations. 

51. The special support system for the West 25th Street 
bridge pier at the right side of the diversion channel 
flume will require special construction procedures. The 
support system will be divided into units, and each unit 
will have to be completed before proceeding with the 
construction of the next adjacent unit. Such a procedure 
will be necessary because all the rock excavation required 
for the flume construction cannot be excavated before 
starting with the installation of the support system. 
Specific construction procedures will be outlined in the 
plans and specifications. 

52. Construction Sequence . The main construction 
sequence requirement is that the relocated Baltimore and 
Ohio Railroad mainline and spurline must be completed and 
in service before the existing mainline and spurline can be 
removed. Any construction that does not affect the 
existing mainline and spurline can be performed 
simultaneously with the construction of the relocated 
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mainline and spurline. Any construction that affects the 
existing mainline and spurline must be performed after the 
relocated mainline and spurline are completed and in ser¬ 
vice. As long as these basic requirements are met, con¬ 
struction can proceed simultaneously in the diversion 
channel, modified channel, and floodway channel. 

53. Construction of the relocated Baltimore and Ohio 
Railroad mainline and spurline will require a specific 
construction sequence because of the need to minimize 
interruptions to the railroad operations. The following is 
the general construction sequence that will be required. 
While the mainline bridge is being constructed, the em¬ 
bankments and excavations required for the relocated 
Baltimore and Ohio Railroad mainline and temporary spurline 
will be constructed. Upon completion of this task, the 
mainline and temporary spurline trackage will be completed. 
When railroad traffic has been shifted to the new 
alignments, the construction of the spurline bridge will be 
initiated. Upon completion of this task, the industrial 
yard trackage will be re-aligned to the final position. 

The stage construction procedures for the railroad 
relocations are presented on Plate 30. 


IX. ENVIRONMENTAL ANALYSIS 


54. Environmental Aspects of Departures from the Author¬ 
ized Plan . The Draft Environmental Impact Statement 

(ElS) was completed in May, 1977. It was prepared to de¬ 
scribe the existing area and to determine the impacts of 
the project document plan. Recommendations were made to 
mitigate impacts on vegetation, wildlife, fish, and the 
human environment. Responses and recommendations to the 
Draft EIS were made by various agencies and they were in¬ 
cluded in appendices to the Phase I GDM. 

55. The only response that resulted in recommendations to 
revise the project came from the U.S. Fish and Wildlife 
Service of the U.S. Department of the Interior. Their 
recommendations were contained in a letter of 5 May 1977 
and were later amended in a letter of 14 October 1977. 

Both these letters are in Appendix E of the Phase I GDM. 



The final recommendation for the U.S. Fish and Wildlife 
Service was to include a low-flow channel with pools and 
riffles, in order to improve the aquatic habitat. 

56. The Final Environmental Impact Statement (FEIS) was 
dated November, 1977 and was filed at the U.S. Environ¬ 
mental Protection Agency on 8 February 1978. Detailed 
design of the project features commenced in April, 1978. 
Because of the required modifications to the project, as 
described herein, it was necessary to reassess the environ¬ 
mental impacts of the project. This was accomplished with 
a Clarification Statement to the FEIS. The Clarification 
Statement was prepared in February, 1979, and sent to 
interested parties. The Clarification Statement is in¬ 
cluded in the Attachments to this Phase II GDM. The net 
assessment is that the proposed modifications to the Phase 
I GDM Plan will not have an adverse effect on the natural 
environment. The low-flow channel, which was recommended 
by the U.S. Fish and Wildlife Service, will mitigate the 
natural environmental impacts of the project. Modi¬ 
fications to the trash pile near the right bank of the 
diversion channel in the long run, will improve both the 
natural environment and human environment. Other modifica¬ 
tions will have negligible environmental impacts. On 15 
November 1978, a meeting was held with interested parties 
concerning the Clarification Statement. At the conclusion 
of the meeting, all the parties present specifically ap¬ 
proved the proposed modifications to the project. 

57. The low-flow channel will be included as a feature of 
the project. During the course of the design, a 
reassessment of the pools and riffles in the low-flow 
channel was made. It is not felt that they would provide 
significant ecological benefits. Instead, it is felt that 
allowing the rock excavation in the low-flow channel to be 
rough will accomplish the same purpose. A letter from the 
Buffalo District to the U.S. Fish and Wildlife Service 
concerning this matter is included in the Attachments to 
this Phase II GDM. 

58. The impact of each feature of the project on both the 
natural environment and human environment is assessed in 
the Alternative Studies presented in Appendix B. 

59. The only significant change to the Clarification 
Statement that has occurred since the Clarification State¬ 
ment was issued will provide a beneficial impact on the 
project. Since the current project costs are above the 
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costs of the previously proposed project, additional work for 
the unemployed will be available. The increase in benefits 
(as described in the Phase I GDM) is assumed to be directly 
proportional to the increase in project costs, which are 
described in Section XV, Cost Estimates. 

60. Specific requirements to mitigate the impact of the 
construction on the natural environment will be included in 
the specifications. Landscaping for improvement to the 
human environment is now included in the proposed plan to 
help mitigate environmental impacts in the project area and 
to fulfill the objectives set forth in the National Envi¬ 
ronmental Policy Act of 1969, Public Law 91-190. 

61. A Cultural Resources Survey was conducted by a 
qualified archeologist, and it is included in the Phase I 
GDM. The survey reported no evidence of pre-historic 
occupation. There are a number of structures in the 
project vicinity with architectural significance; how¬ 
ever, none will be disturbed by the proposed project. It 
is anticipated that a paleontologist will recover fossil 
specimens before construction begins. During construction 
a paleontologist will be called if items of fossil 
specimens are uncovered. This will be included in the 
environmental section of thi specifications. 

62. Beneficial Environmental Effects of the Project . The 
Big Creek Flood Control Proiect will increase the hy¬ 
draulic capacity of the system to protect against the 
design discharge. This wil prevent damaging overbank 
flooding. Protection from periodic flooding disruptions, 
in the long run, will improve the social well-being of the 
community by protecting the Metroparks Zoo, commercial 
structures, and public structures, and allowing for 
uninterrupted business and industry activity without 
temporary loss of employment. Channel improvement measures 
will help eliminate some mosquito and rodent habitat along 
the creek and adjacent swamp areas by improving flow 
conditions. The diversion channel will improve conditions 
at the trash pile area. Placing compacted earthfill on the 
cut slope through the trash pile and then seeding it will 
improve both the natural environment and the human 
environment. 

63 . Adverse Environmental Effects of the Project . Con¬ 
st ruc7ion"”actTvity - wrrr temporarily create mud, dust, and 
noise; exhaust fumes produced by heavy equipment will also 
cause some odor. Large trucks used for hauling will be a 
general nuisance to local residential areas, motorists, and 
pedestrains. Traffic delays and disruption of normal 
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traffic flow will temporarily occur where roads are 
modified. John Nagy Boulevard and the Zoo access road will 
be temporarily closed while they are modified. Railroad 
service will be temporarily disrupted during construction 
of tie-ins and temporary trestle construction. There will 
be temporary water turbidity created by construction 
activity. Removal of existing vegetation will temporarily 
detract from the human environment provided by woody and 
herbaceous plants along the creek. Environmental 
protection measures will be provided in the specifications. 
Strict enforcement of these measures will help to reduce 
some of the adverse environmental effects of the project. 

64. The project will destroy terrestrial vegetation and 
aquatic environment used as wildlife habitat, thereby re¬ 
ducing plant and animal species diversity in the immediate 
project area. Large shade trees along the stream banks 
will be destroyed. The project will also permanently 
substitute a natural setting with man-made construction 
features and destroy and disturb the stream bottom sub¬ 
strate together with existing associated benthic 
communities. 


X. ACCESS ROADS AND RAILROAD FACILITIES 


65. Construction Access . Access for construction 
operations will be on temporary haul roads adjacent to the 
floodway, modified, and diversion channels. Public 
highways will be used for movement of project materials 
such as riprap, bedding material, filter material, gravel 
drain material, concrete, reinforcing steel, earth borrow, 
and spoil material. Access is available to the proposed 
borrow and spoil areas. Off-road equipment will not be 
allowed to operate over public roads; and, therefore, no 
Federal improvement would be required as a result of this 
use. Officials from the City of Cleveland have indicated 
that the Contractor will be able to use public roads. Any 
limitations as to routes and time schedules will be agreed 
upon between the City representatives and the contractor. 
Until the final contract is prepared, the City will not 
comment on specific limitations to be imposed. 
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66. The existing Baltimore and Ohio Railroad facilities 
could also be used for movement of project materials. At 
the Contractor's option, with approval of the Baltimore and 
Ohio Railroad, the spurline could be used for this purpose. 
Specifically, it might be convenient for the Contractors to 
use the railroad facilities for movement of the various 
construction products associated with the construction of 
the railroad relocation and the railroad bridges. 

67. Permanent Access . Permanent access to project 
features for operation and maintenance purposes will be via 
public highways and on earth access roadways adjacent to 
the improved channels. It is proposed to obtain sufficient 
easements to allow access on each bank of the improved 
channels for maintenance operations. Permanent roads would 
not be constructed, however, as these operations would be 
infrequent. 

68. John Nagy Boulevard . As described previously, John 
Nagy Boulevard will be an integral part of the chute-trans¬ 
ition located at the upstream end of the floodway channel. 
The chute-transition is designed to accommodate the normal 
flow of traffic, except during times of flood, when it will 
pass the flood discharge. Construction of the chute-trans¬ 
ition will require that John Nagy Boulevard be temporarily 
closed sometime between October and May. The City of 
Cleveland will be responsible for traffic diversion mea¬ 
sures. The Contractor will be allowed to use John Nagy 
Boulevard, upstream of the project, for access. 

69. Zoo Access Road . The Zoo access road is used only 
infrequently by the Zoo for maintenance operations. The 
proposed modifications to this road are described in 
Section VII, Description of Proposed Structures and Im¬ 
provements. As the road connects to John Nagy Boulevard at 
the chute-transition, it will be temporarily closed during 
construction of that structure. The Zoo officials are 
aware of the situation, which will not create significant 
difficulties. The proposed improvements to the road are 
solely to prevent floodwaters from entering the Zoo area. 
The Contractor will be allowed limited use of the road for 
access to the construction site. However, the use may be 
somewhat limited, so that the Contractor does not interfere 
with visitors to the Zoo. The Contractor will be respon¬ 
sible for repairing any damage which his operations may 
cause to the road. 
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XI. CONSTRUCTION MATERIALS 


70. Required Materials . Eerthfill will be required for 
the relocated railroad embankment, levee, Zoo access road, 
Zoo floodplain, protective cover on the trash pile, 
protective cover on the channel bottom, and along some 
reaches of the floodway and modified channels. Compacted 
backfill will be required in connection with concrete 
construction. 

71. Stone will be required for riprap and for filling the 
wire mesh gabion baskets. Bedding material will be 
required in connection with riprap and gabion construction, 
and filter material and gravel drain material will be 
required in connection with the construction of concrete 
structures and the levee. Coarse and fine aggregate will 
be required for concrete. 

72. Sources . Required common excavation will be used for 
earthfill and compacted backfill. However, because of 
the unsuitability of project soils, a considerable portion 
of required common excavation will not be useable as 
earthfill and compacted backfill. As a result, borrow 
material will be required. A considerable portion of the 
relocated railroad embankment will have to come from bor¬ 
row. An offsite borrow area has been explored, and it was 
found to contain a sufficient quantity of suitable 
material. The location of the borrow area is shown on 
Plate 3, and a description of the borrow material is 
presented in Appendix A. 

73* Stone for riprap and gabions, bedding material, filter 
material and gravel drain material, and coarse and fine ag- 
grate are available from commercial suppliers in the Cleve¬ 
land area. A materials survey was conducted which indica¬ 
ted that stone meeting the design criteria for riprap and 
gabions is available locally. The materials survey is in¬ 
cluded in Appendix A. Concrete, either ready mixed or un¬ 
mixed, is available locally. 


26 








XII. ENVIRONMENTAL QUALITY ENHANCEMENT MEASURES 


74. General . The proposed alignments of the floodway, 
modified, and diversion channels, and the proposed align¬ 
ments of the relocated railroad mainline and spurline were 
set to minimize damages to existing buildings and land use 
to the maximum extent possible. 

75. All areas disturbed during construction including 
levee top and side slopes, channel side slopes, channel 
bottom where seeded, relocated railroad embankment side 
slopes, earthfill at Zoo floodplain, Zoo access road side 
slopes, haul roads, and ditches will be seeded with a mix¬ 
ture designed specifically for erosion protection and im¬ 
provement to the human environment. 

76. The spoil area for the project is shown on Plate 3. 

The spoil area will be graded to prevent ponding and then 
seeded. 

77. Landscaping . Landscaping features have been 
incorporated into the final plan to improve the overall 
human environment of the project. The only area of the 
project where such landscaping features can be effectively 
provided is along the landside (Zoo side) of the levee. 

The intent of the plantings is to make the levee less ob¬ 
trusive. Although there are no dwellings in the project 
area, many homes overlook the Big Creek floodplain from the 
hills at the sides of the valley. In addition, the plant¬ 
ings will augment the human environment of the Zoo area. 

78. Both natural and human environmental considerations 
are included in the design of the project features. Spe¬ 
cific ohe;servations concerning each feature are presented 
in Appendix B. The area immediately downstream from the 
flume, on the right bank, had less expensive alternatives 
than the one selected. The selected alternative was sel¬ 
ected on the basis of human environment considerations. 
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XIII. 


REAL ESTATE REQUIREMENTS 


79. Real Estate Requirements . The Phase I GDM real 
estate requirements provided for a 13 acre tract between 
the Baltimore and Ohio Railroad and Norfolk and Western 
Railroad lines for the floodway channel and a 4 acre tract 
in the vicinity of Protector Products for the diversion 
channel. The land requirements did not include the temp¬ 
orary construction areas required, the land in the project 
area owned by the City of Cleveland and Metroparks, nor 
the lands that would remain in the ownership of the 
railroads. 

80. The Phase II GDM real estate requirements noted herein 
include all of the temporary and permanent easements re¬ 
quired for the construction of the project. A plan of the 
real estate requirements are presented on Plates 32 through 
35, inclusive. 

81. The real estate costs were increased from October 1976 
to January 1979 price levels using Consumer Price Indices, 
All Commodities and Farmland Price Values and Indices 
(overall factor of increase 1.17). The temporary and 
permanent easement costs were considered to be 10 percent 
and 80 percent, respectively, of the fee simple acquisition 
cost. The land acquisition costs in the project area were 
verified (March 1979) based on the most current Cuyahoga 
County tax assessment (1976) evaluation of comparable land 
Tales in the area. 

82. A comparison of the Phase I GDM and Phase II GDM land 
acquisition requirements and costs is shown in Table 2. 
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TABLE 2 


COMPARISON OF PHASE I GDM 
AND 

PHASE II GDM 

LAND ACQUISITION REQUIREMENTS AND COSTS 


Phase I GDM 


Land Required Cost/Acre Total 

17 acres (fee $10,000* $170,000 

simple) 

Land Acquisition 

costs (10$) 17,000 

ilS7;55(5 


Phase II GDM 10 acres (tempo- $ 1,170** $ 11,700 

rary easement) 


36 acres (perm¬ 
anent easement) $ 9,360** $336,960 

Property Acquisi¬ 
tion (10$+) $ 35.3^0 


• October 1976 price levels. 
** January 1979 price levels. 


XIV. RELOCATIONS 


83. General . Implementation of the proposed project will 
require removals, replacements, and modifications to a 
railroad mainline and spurline, railroad bridges, util¬ 
ities, and other miscellaneous structures. Facilities such 
as buildings and fence lines which are or will be abandoned 
will be removed at Federal expense. Proposed relocations 
are intended as replaceraents-in-kind using appropriate 
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criteria, and will be coordinated with the respective agen¬ 
cies or owners. 

84. Implementation . Section 108a of Public Law 91-611 
requires that non-Federal public interests agree to such 
items of local cooperation as the Secretary of Army deems 
appropriate and similar to those required for similar 
Federal Water Resources Projects. The items of local co¬ 
operation requires that the relocations of the railroad 
mainline and spurline and railroad bridges together with 
any utilities affected by such relocations such as sewer 
lines, water lines, gas and oil lines, and storm drains be 
provided at Federal expense. The relocations of utilities 
affected by the flood control plan will also be provided at 
Federal expense, except for overhead utility lines, which 
will be relocated at the expense of the local sponsor. The 
local sponsor will be providing the necessary lands for the 
construction and maintenance of the project. The design 
and construction of the entire flood control plan will be a 
Federal responsibility. 

85. Railroad Relocations - Trackage . The Baltimore and 
Ohio Railroad mainline will be relocated to provide room 
for the project. The relocation will be within the limits 
of the proposed Big Creek Flood Control Project. Also, 
associated with this relocation will be the. relocation of 
a spurline. Two new railroad bridges will be required, as 
discussed in Paragraphs 88 through 91, inclusive. The re¬ 
located mainline and spurline are shown on the General Plan 
on Plate 2 and on the Plan and Profile Drawings, Plates 4 
through 7, inclusive. Relocated railroad embankment 
sections are shown on the typical channel sections on 
Plates 8 and 9* The plan and stage construction for the 
railroad relocations is shown on Plate 30, and the profile 
and typical roadbed sections are shown on Plate 31. The 
relocations are entirely a Federal responsibility. 

86. The mainline of the Baltimore and Ohio Railroad will 
be relocated to more closely follow the Norfolk and West¬ 
ern Railroad mainline north of it, from about 200 feet east 
of Fulton Parkway to about 900 feet east of West 25th 
Street. The relocated mainline will involve 4,720 linear 
feet of trackage. Presently, these two lines pass through 
separate arches of the West 25th Street bridge. The 
mainline of the Baltimore and Ohio Railroad will be re¬ 
located through the same arch used for the Norfolk and 
Western Railroad mainline so that the second arch can be 
used for the diversion channel. A new bridge will be 
provided across the existing channel. The spurline pres¬ 
ently serving Brookside Industrial Park passes through the 
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second arch. It will be replaced so as to cross the ex¬ 
isting channel over a new bridge about 600 feet upstream 
from the West 25th Street bridge. The relocated spurline 
will involve 1,030 linear feet of trackage. The relocated 
spurline will tie back into the existing trackage in the 
industrial yard. Some alignment adjustments to the 
existing trackage will be required. 

87. Associated with the relocation will be the removal of 
5,850 linear feet of track, removal of the existing 
mainline bridge, and removal of some of the existing rail¬ 
road embankment. Some of the railroad embankment material 
will be used in the construction of the channel features. 

88. Railroad Relocations - Bridges . The relocation of 
the Baltimore and Ohio Railroad facility requires the 
construction of a new bridge for the relocated Baltimore 
and Ohio Railroad mainline, a new bridge for the relocated 
Baltimore and Ohio Railroad spurline, and a temporary 
trestle for the Norfolk and Western Railroad mainline. 

89. The Baltimore and Ohio Railroad mainline structure 
will be a 78-foot simple span, open deck, plate girder 
bridge supported by semi-gravity concrete abutments founded 
on rock. This bridge will be constructed adjacent to an 
existing Norfolk and Western Railroad mainline bridge. 
Wingwalls on the south side of the existing structure will 
be removed and the abutments of the Baltimore and Ohio 
Railroads mainline bridge constructed so that their faces 
will be continuous with the faces of the existing Norfolk 
and Western Railroad bridge abutments. Details of the 
mainline bridge are shown on Plates 20 through 23, 
inclusive. 

90. A temporary trestle will be provided on the Norfolk 
and Western Railroad mainline to maintain traffic during 
the construction of the abutments of the Baltimore and Ohio 
Railroad mainline bridge. The trestle consists of open 
deck, steel stringer spans supported by steel pile bents. 

On the east side, the trestle will be a single 20-foot 
span. On the west side, the trestle will be a four span 
structure, approximately 98 feet long. Details of the tem¬ 
porary trestle are shown on Plates 24 and 25. 

91. The Baltimore and Ohio Railroad Spurline structure 
consists of two 76-foot simple spans. Bridge type is open 
deck on plate girders supported by semi-gravity abutments 
and a solid concrete pier. Foundations are set on rock. 
Details of the spurline bridge are shown on Plates 26 
through 29, inclusive. 
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92. Property Relocations . Buildings, bridges, or fences 
which must be completely removed for project implementation 
will be accomplished as a Federal responsibility. Any 
necessary relocation of fences or buildings will be the 
responsibility of local interests. Final decision on re¬ 
movals or relocations will be made during the preparation 
of right-of-way plans necessary for project construction. 
The following list is exclusive of railroad structures. 


Proposed 


Description 

Approx. Location* 

Alteration 

Shed 

Sta. m+75F, R.B., 
under bridge 

Remove 

Animal Pen and 
Associated Fencing 

Sta. 111+75F, 

R.B. 

Remove 

Animal Pen and 
Associated Fencing 

Sta. 110+50F, 

R.B. 

Remove 

Animal Pen and 
Associated Fencing 

Sta. 109+00F, 

R.B. 

Remove 

Brick Utility 
Building 

Sta. 90+00M, 

R.B. 

See Note 
Below 

Abandoned Highway 
Bridge 

Sta. 68+00D 


Remove 


• R.B. refers to right bank, looking downstream. 

Note: At about Station 90+00M a brick utility building 
about 10 feet x 10 feet is located at the right bank 
adjacent to Suburban Industries. This building was not 
shown on the original topographic maps, and its existence 
was not known until near completion of this Design 
Memorandum. Verification as to whether or not this 
building will have to be relocated will have to be made 
before completion of Plans and Specifications. 

93. Non-Federal Utility Relocations . The local sponsor 
will be responsible for the removal of the existing sup¬ 
port system and the installation of a new support system 
for the electric utility pole at the diversion channel at 
Station 61+00D. The Owner is Cleveland Electric Illumin¬ 
ating (CEI). The present support system consists of two 
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guy wires attached to concrete anchors. The pole is not in 
the way of project construction, and CEI has decided that 
it can remain. The guy wires and concrete anchors are in 
the way of project construction, and they must be removed 
and a new anchorage system must be provided. At this 
writing, the new anchorage system is being designed by CEI. 
The new anchorage system will have to be compatible with 
the flood control project. The local sponsor will also be 
responsible for relocating the following overhead electric¬ 
al utility lines: 

Description 

Overhead Line 


Overhead Line 


Overhead Line 


Approx. Location & Proposed Alteration 

Crossings near Sta. 67+90D and also 
extending along existing BAO Rail¬ 
road embankment - CEI proposes to 
relocate this line outside the pro¬ 
ject limits. 

Sta. 113+80F - Poles to be relocated 
clear of chute-transition. 

Sta. 104+00F to Sta. 113+08F - Poles 
to be relocated clear of floodway. 


94. Federal Utility Relocations . As part of the proposed 
flood control project, the following utility relocations 
will be a Federal responsibility. 


Description 
Storm Sewers 
24" VCP 

8" VCP 

Sanitary Sewers 
6” CIP 


Approx. Location A Proposed Alteration 


Sta. 75+00M - Existing pipe to be 
altered in grade near channel and 
extended to a concrete headwall. 

Sta. 86+50M - Same as 24" VCP, above. 


Sta. 90+00M - The outfall of the 
existing line will be extended 
through the wall of the proposed 
transition at the end of the 
three-barrel conduit. 




Description 


Approx. Location A Proposed Alteration 


Sanitary Sewers 
4" CIP 


48" Brick 
Overflow 


Water Lines 


20" CIP 


8" CIP 


Sta. 98+75F - A new line of the same 
size will be constructed parallel to 
the existing line and connected to 
the existing line with new manholes 
at each end. 

Sta. 68+OOD - The line presently 
crosses the proposed Diversion 
Channel. The line will be relocated 
to parallel the right bank of the 
flume. It will discharge at a head 
wall upstream of the flume at the 
right bank of the modified channel. 


Sta. 67+50D - A new line of the same 
size will be constructed parallel to 
the existing line with new valve 
pits at each end. As the line must 
be kept in service continuously, it 
will be necessary to construct man¬ 
holes at each side of the diversion 
channel and jack or auger the new 
pipe, at the proposed diversion 
channel grade, under the existing 
BAO Railroad. The new line will be 
jacked under the existing NAW Rail¬ 
road and cased under the proposed 
BAO Railroad. 

Sta. 107+00F to Sta. 118+30F - A new 
8" CIP will be constructed 
essentially parallel to the existing 
line. The alignment will be outside 
the floodway levee and then cross 
under the chute-transition. Under 
the chute-transition, the line will 
be encased in concrete. 
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>rox. Location & Proposed Alteration 


Sta. 108+00F to Sta. 114+00F - The 
line is to be abandoned (See below). 

Sta. 114+00F to Sta. 1T4+50F - A new 
8" CIP line will be encased in 
concrete and extended under the Zoo 
access road to replace the existing 
line and the 4" CIP line above. 


Sta. 114+60F and Sta. 117+80F - To 
be relocated outside of the chute- 
transition. 


Electric Lines 

Underground Sta. 67+50D - To be relocated under- 

Ducts ground in essentially the same 

manner as the 20" CIP water line at 
Sta. 67+50D. 


Underground 

Line 


Sta. 113+80F L.B.* - To be deepened 
to clear the proposed improved road. 


• L.B. Refers to left bank, looking downstream. 


Telephone Lines 


66" Dia. Duct Sta. 67+75D - To be relocated under- 

Tunnel ground in essentially the same 

manner as the 20" CIP water line at 
Sta. 67+50D. Tunneling will be 
required in certain areas. 
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Description Approx. Location & Proposed Alteration 

Gas Lines 

6" Low Pressure Sta. 67+50D - To be relocated under¬ 

ground in essentially the same 
manner as the 20" CIP water line at 
Sta. 67+50D. 


XV. COST ESTIMATES 


95. Summary and Comparison of First Cost Estimates . A 
summary and comparison of the Phase I and Phase 11 GDM 
first cost estimates is presented in Table 3. The Phase I 
GDM first cost estimate was based on October 1976 price 
levels. The Phase II GDM first cost estimate was based 
on January 1979 price levels. The Phase I GDM first cost 
estimate is escalated to January 1979 price levels for 
comparison with the Phase II GDM first cost estimate. De¬ 
tails of the Phase II GDM first cost estimate are presented 
in Appendix E. 

TABLE 3 

SUMMARY AND COMPARISON OF ESTIMATED FIRST COSTS 



Phase 

I 

GDM 

Phase I 

GDM 

Phase II GDM 


October 

1976 

January 

1979 

January 1979 

Description 

Price 

levels 

Price levels* 

Price levels 


Federal Cost $4,304,000 $4,993,000 $13,889,000 

Non-Federal 

Cost 203.400 236.000 666.000 

Total Cost $4,507,400 $5,229,000 $14,555,000 

•Escalation factor approximately 1.16. 

96. Comparison of Estimates . Table 3 sets forth a 
summary and comparison of the Phase I and Phase II GDM es¬ 
timated first costs. Comparing the Phase I and Phase II 
GDM costs at January 1979 price levels, the increase in the 
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Federal cost is $8,896,000 and the increase in the non- 
Federal cost is $*130,000. Generally, the increase in Fed¬ 
eral cost is due to changes in the project features and to 
design refinements. Changes in project features resulted 
because of a combination of factors. A detailed discussion 
on some of these factors is in the Alternative Studies 
presented in Appendix B. Following is a brief discussion 
of some of the major factors that contributed to changes in 
project features. 

97. The Phase I GDM first cost estimate was based on the 
use of a USGS topographic map. An updated topographic map 
was used for the Phase II GDM first cost estimate. This 
resulted in changes that in turn increased project costs. 
The trash pile area was not addressed in the Phase I GDM. 

A considerable portion of the increase in project costs is 
attributed to the trash pile. Trash material is not suit¬ 
able for project fill; therefore, expensive borrow material 
is required. Also, trash material must be spoiled at a 
considerable expense. Special treatment of the cut slope 
through the trash pile is also an added expense. The lo¬ 
cation of the spurline bridge changed and the length of the 
bridge increased. This resulted in an increase in the 
bridge cost. The length of flume increased, and a special 
support system is necessary at the West 25th Street bridge 
pier. This also increased project costs. A considerable 
portion of natural overburden soils at the project site 
will be too wet for use as fill material. This results in 
an increase in both spoiling costs and borrow material 
costs. The air-slaking characteristic of the project shale 
was not addressed in the Phase I GDM. Protecting the shale 
resulted in a considerable increase in project costs. The 
costs for the relocation of utilities, such as, water 
lines, sewer lines, and electric lines were not considered 
in the Phase I GDM. The costs for this work increased the 
project cost considerably. 

98. The increase in the estimated non-Federal first cost 
is attributed to project property cost, project con¬ 
struction, utility relocation, and related cost. The 
Phase I GDM estimated project property cost was based on 
17 acres, and the Phase II GDM is based on 46 acres. The 
increase in acreage results in an increase of $196,000 in 
project property cost. Project construction, utility 
relocation, and related cost increased by $234,000. The 
increase in costs reflects both project changes and price 
level changes. 
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99. Annual Charges . The estimated investment costs and 
the annual charges for the project are shown on Table 4. 
Annual charges on investments are derived by application 
of an interest rate of 5-3/8 percent for both Federal and 
non-Federal costs as the latter would be borne entirely by 
the local sponsor. Amortization rates are determined on 
the basis of that interest rate and an estimated project 
life of 50 years. 


TABLE 4 


ESTIMATED 

INVESTMENT COSTS 

AND ANNUAL 

CHARGES 


Non-Federal 

Total 

Item 

Federal Cost 

Cost 

Cost 

First Cost 

$13,889,000 

$666,000 

$14,555,000 

Investment Cost 

Annual Charges 

Interest(5-3/8%) 746,500 

35,800 

782,300 

Amortization 

(0.00424) 

58,890 

2,820 

61,710 

Maintenance 

5,500 

6,800 

12,300 

Total Annual 

$ 810,890 

$ 45,420 

$ 856,310 

Charges 


100. With proper maintenance, the project could be 
expected to have a more extended life; however, it cannot 
be confidently assumed that the present character of 
developments in the area will be sustained much beyond 50 
years, such that the average annual benefits at the level 
now estimated would continue. The estimated non-Federal 
maintenance charges are for the maintenance requirements 
outlined in Section XVII, Operation and Maintenance. The 
Federal mainatenance charge is for annual inspection to 
determine that the prescribed maintenance program is being 
accomplished by the local sponsor and to maintain a stream 
gage near the site. 
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XVI 


SCHEDULES FOR DESIGN AND CONSTRUCTION 


101. Responsibility for Implementation . Implementation 
of the final plan will require a Section 221 Agreement, 
under Public Law 91-611, between the local sponsor (Cleve¬ 
land Metroparks System) and the Federal Government. 

Property acquisitions will be the responsibility of the 
local sponsor. The design and construction of the flood¬ 
way, modified, and diversion channels, and the railroad 
relocations will be a Federal responsibility. Implementa¬ 
tion of the railroad relocations will require an agreement 
among the Baltimore and Ohio Railroad, the Norfolk and 
Western Railroad, and the Federal Government. Implementa¬ 
tion of the utility relocations, such as, electric lines, 
water lines, and sewer lines, will be accomplished by 
agreements between the various utility companies and either 
the Federal Government or the local sponsor, as applicable. 

102. Schedule for Design . Completion of design and 
preparation of plans and specifications are proceeding si¬ 
multaneously with the preparation of this Phase II GDM. It 
is estimated that total time necessary to complete the 
plans and specifications for construction will be about 
two months. 

103. Schedule for Construction . It is estimated that the 
construction of all the features of the project can be com¬ 
pleted in 24 months. This period is applicable regardless 
of the date of Notice to Proceed. As of this writing, it 
is anticipated that Notice to Proceed will be on 15 April 
1980. 

104. The construction sequence is discussed in Paragraphs 
52 and 53. The main item affecting the schedule for con¬ 
struction is the relocation of the Baltimore and Ohio 
Railroad mainline and spurline. Until the mainline and 
spurline railroad relocations are complete and in service, 
construction on the floodway, modified, and diversion chan¬ 
nels will be limited because the existing mainline and 
spurline must be kept in operation. Thus, priority will 
have to be given to the construction of the relocated 
mainline and spurline. The recommended stage construction 
for the relocated mainline and spurline is presented on 
Plate 30. As soon as possible after Notice to Proceed, the 
Contractor will have to start construction of the embank¬ 
ment for the relocated mainline. The mainline embankment 
would be complete up to subgrade by 30 September 1980. 
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Construction of the Norfolk and Western Railroad trestle 
bents and the mainline bridge will also have to begin 
immediately after Notice to Proceed. The trestle bents and 
mainline bridge would be complete by 1 January 1981. 

Because it is anticipated that the Contractor would be 
using the top of mainline embankment as a haul road, the 
construction of the roadbed and trackage for the mainline 
would not be started until the embankment was complete. 
Construction of the roadbed and trackage for the mainline 
and the temporary spurline would therefore begin 
immediately after completion of the mainline embankment. 
This work would be complete by 15 November 1980. 

Connections to the existing mainline could not start until 
after completion of the mainline bridge. These connections 
would be completed by 15 January 1981, and the relocated 
mainline and temporary spurline would be in service by 
15 January 1981. 

105. Construction of the south abutment and pier of the 
spurline bridge would be accomplished simultaneously with 
the mainline bridge. The north abutment cannot be com¬ 
pleted during this period because of the existing mainline. 
It would be desirable to complete as much of the concrete 
work on the spurline bridge as possible before the winter 
season. The south abutment and pier of the spurline bridge 
would be complete by 15 November 1980. Because the 
relocated mainline would not be in service until 15 January 
1981 , construction of the north abutment and the 
superstructure of the spurline bridge would have to be 
accomplished during the winter season. This construction 
would be completed by 15 March 1981 . Although portions of 
the spurline embankment could be placed before the spurline 
bridge was complete, the spurline embankment cannot be 
completed until the abutments are complete. The spurline 
embankment would be complete to subgrade by 22 March 1981. 
Completion of the construction of roadbed and trackage 
would follow, and the spurline would be in service by 

15 April 1981. 

106. Some construction on the floodway, modified, and 
diversion channels can proceed simultaneously with the 
relocated railroad construction. Since the concrete 
chute-transition at the upstream end of the floodway is not 
affected by the railroad relocation, it would be desirable 
to start construction on the chute-transition as soon as 
possible after Notice to Proceed. Construction of the 
chute-transition would extend through 30 November 1980. 
Included with the chute-transition construction would be 
the access to Brookside Park Drive and part of the Zoo 
access road immediately adjacecent to the chute-transition. 
Portions of the floodway channel not affected by the 







existing Baltimore and Ohio Railroad mainline would have to 
be constructed simultaneously with the relocated mainline 
embankment in order that suitable excavation materials 
could be utilized in the mainline embankment. Construction 
on portions of the floodway channel not affected by the 
existing mainline would therefore be accomplished between 
Notice to Proceed and 30 September 1980. Portions of the 
floodway channel affected by the existing mainline 
obviously cannot be constructed until the relocated 
mainline is complete and in service. As noted previously, 
the relocated mainline is scheduled to be in service by 
15 January 1981. It is anticipated, therefore, that 
construction on portions of the floodway channel affected 
by the existing mainline would be accomplished between 1 
April 1981 and 30 November 1981. Included in this work 
would be the levee and the five gabion drop structures. It 
is necessary to construct the levee during this period 
since suitable excavation materials will be used in the 
levee construction. Although a portion of the five gabion 
drop structures could be completed prior to this period, it 
would not be desireable to construct them piecemeal. 

107. The Zoo access road and the earthfill at Zoo flood- 
plain would be constructed between 1 April 1981 and 

30 September 198 1. This period coincides with the con¬ 
struction of portions of the floodway channel affected by 
the existing mainline. This is necessary since it is an¬ 
ticipated that suitable excavation materials from these 
reaches of the floodway channel will be used in the access 
road and earthfill at Zoo floodplain. Landscaping adjacent 
to the levee and Zoo access road would be accomplished at a 
suitable time in the fall of 1981. 

108. In the modified channel, the concrete transition at 
the end of the three-barrel conduit is not affected by the 
relocated rairoad mainline; and it could be constructed at 
any convenient time. Since the Contractor will be involved 
with concrete construction at the chute-transition and 
mainline and spurline bridges during calendar year 1980, it 
would seem advisable to construct the concrete transition 
during calendar year 1981, with construction starting early 
in the spring. The concrete transition would therefore be 
constructed between 1 April 1981 and 30 September 1981. 
Portions of the modified channel not affected by the ex¬ 
isting Baltimore and Ohio Railroad mainline would have to 
be constructed simultaneously with the relocated mainline 
embankment in order that suitable excavation materials 
could be utilized in the mainline embankment. This con¬ 
struction would be accomplished between Notice to Proceed 










and 30 September 1980. There is a considerable portion of 
the modified channel affected by the existing mainline. 

The construction of this portion cannot be constructed 
until the relocated mainline is in service. Construction 
on this portion of the modified channel would be accomp¬ 
lished between 16 January 1981 and 30 November 1981. 

109. Construction of the diversion channel is affected by 
both the existing Baltimore and Ohio Railroad mainline and 
spurline. Similar to the floodway and modified channels, 
portions of the diversion channel not affected by the ex¬ 
isting railroad would be constructed simultaneously with 
the construction of the relocated mainline embankment in 
order that suitable excavation materials can be used in the 
mainline embankment. Although the quantity of suitable 
excavation materials from the diversion channel is limited, 
all suitable materials should be used because of the 
expense of borrow material. The bulk of the diversion 
channel excavation is trash pile material that is not 
suitable for use in the relocated mainline embankment and 
must be spoiled. However, the trash pile should still be 
excavated simultaneously with the construction of the 
relocated mainline embankment because of the location of 
the designated spoil area. Since the spoil area is 
adjacent to the borrow area (See Plate 3), in one round 
trip a truck load of trash material can be hauled to the 
spoil area and a truck load of borrow material brought back 
to the project. Construction of this portion of the 
diversion channel would therefore be performed between 
Notice to Proceed and 30 September 1980. Since the 
relocated spurline is not scheduled for completion until 

15 April 1981 , work on the remainder of the diversion 
channel could not start until after this date. Included in 
this work would be the construction of the flume and 
associated walls at the upstream end of the flume. This 
work would be performed between 16 April 1981 and 
30 November 1981. 

110. Essentially, the major components of the project 
would be constructed by 30 November 1981. However, it is 
anticipated that minor items such as seeding, final clean¬ 
up, and miscellaneous items would be delayed until spring 
of 1982. The project would be completed by 15 April 
1982 . 

i’>. As of this writing, details concerning the reloca- 
- :~r. of utilities have not been finalized. It is antici- 
; ited that utilities affected by the project will be re- 
. by the Owner of the utility. It is assumed that 
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the schedule for the utility relocations will not be in 
conflict with the construction schedule for the major 
components of the project outlined above. 

112. The schedule for construction of the major compon¬ 
ents of the project is summarized in Table 5. 

TABLE 5 

SCHEDULE FOR CONSTRUCTION 
OF MAJOR COMPONENTS OF PROJECT 


Description 

Dates 

Notice to 

Proceed 

15 APR 80 

Railroad 

Relocation 


(1) 

Mainline Embankment 

To Subgrade 

15 APR 80 to 
30 SEP 80 

(2) 

Roadbed and Trackage Main¬ 
line; and Temporary Spurline 

1 OCT 80 to 
15 NOV 80 

(3) 

South Abutment 

and Pier of Spurline Bridge 

15 APR 80 to 
15 NOV 80 

(4) 

N&W Trestle and Mainline 
Bridge 

15 APR 80 to 
1 JAN 81 

(5) 

Connections to Existing 
Mainline 

2 JAN 81 to 
15 JAN 81 

(6) 

Relocated Mainline and 
Temporary Spurline 

Completed and in Service 

15 JAN 81 

(7) 

North Abutment and Super¬ 
structure of Spurline Bridge 

16 JAN 81 
to 15 MAR 81 

(9) 

Spurline Embankment to 
Subgrade 

15 APR 80 
to 22 MAR 81 

(9) 

Roadbed and Trackage, 

Spurline 

1 MAR 81 to 

1 APR 81 

(10) 

Connections to Existing 
Mainline 

2 APR 81 to 
15 APR 81 
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TABLE 5 


r 


SCHEDULE FOR CONSTRUCTION 
OF MAJOR COMPONENTS OF PROJECT (CONT’D.) 


Description 


Dates 


(11) Spurline Completed and in 
Service 


15 APR 8l 


Floodway 

Channel 


(1) 

Chute-Transition 


(2) 

Portions of Channel 
Affected by Existing 

Not 

Mainline 

(3) 

Portions of Channel Af¬ 
fected by Existing Main¬ 
line (Includes Levee and 

Drop Structures) 


Zoo Access Road and Earthfill at 
Zoo Floodplain 

Landscaping at Levee and Zoo Acces.: 
Road 


Modified Channel 

(1) Portions of Channel Not 
Affected by Existing Mainline 

(2) Portions of Channel Affected 
by Existing Mainline 

(3) Transition at Three-Barrel 
Conduit 

Diversion Channel 


(1) Portion of Channel Not 
Affected by Existing Main¬ 
line and Spurline 

(2) Portion of Channel Affected by 
Existing Mainline and Spurline, 
Flume, and Walls at Upstream 
End of Flume 
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15 

APR 

80 

to 

30 

NOV 

80 


15 

APR 

80 

to 

30 

SEP 

80 


1 APR 81 


to 

30 NOV 

81 

1 APR 81 


to 

30 SEP 

81 

1 OCT 81 to 

15 

NOV 

81 


15 

APR 

80 

to 

30 

SEP 

80 


16 

JAN 

81 

to 

30 

NOV 

81 


1 APR 1 

31 

to 

30 

SEP 

81 


15 

APR 

80 

to 

30 

SEP 

80 


16 

APR 

81 

to 

30 

NOV 

81 









113- Funding Requirements . Project cost estimates pre¬ 
pared during this Phase II GDM effort are presented in 
Appendix E. Based on January 1979 price levels, the es¬ 
timated Federal first cost is $13,889,000 and the estimated 
non-Federal first cost is $666,000. Based on the schedule 
for construction presented in Paragraphs 103 through ill, 
inclusive, and on the project cost estimates, an estimate 
was made of the Federal Construction funds required by 
fiscal year. This estimate is presented in Table 6. The 
funds include 15 percent contingencies but do not allow for 
engineering & design and supervision & administration. 
Federal costs for utility relocations are included. 
Non-Federal costs are not included. 

TABLE 6 

FEDERAL CONSTRUCTION FUNDS REQUIRED 

by Fiscal year 


Federal Construction 


Fiscal Year 

Funds 

Required 

FY 80 

$ 

4,304,000 

FY 8 1 


6,358,000 

FY 82 


911,900 

Total 

$ 

11,573,900 


114. Proposed Plan of Operation . There are no operating 
mechanisms for the proposed flood control project. How¬ 
ever, there are flap gates that should be inspected and 
lubricated a minimum of once a year and repaired as neces¬ 
sary to insure their operating efficiency. Upon complete- 
tion of the proposed flood control project, an operations 
and maintenance manual will be provided to the local 
sponsor. 

115. Proposed Plan of Maintenance . Maintenance will in¬ 
clude: shoal removal; embankment repair; riprap replace¬ 
ment or resetting; gabion wire basket repair; cutting veg¬ 
etative growth on berms, levees, channel bottoms, and chan¬ 
nel side slopes; flap gate inspection and maintenance; and 
channel clearing and sediment and debris removal. As part 
of the normal maintenance operation, the two-barrel conduit 
and three-barrel conduit will be cleared of sediment and 
debris. Also, as part of the normal maintenance opera¬ 
tions, all headwalls and drain openings are to be kept free 
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from ice and debris; and the manholes for the subdrainage 
system of the chute-transition are to be inspected and 
cleared of any sediment and debris. 

116. Representatives of the Corps and the Metroparks Zoo 
will make annual inspections. Reports on the status of 
maintenance will be prepared, and the Metroparks Zoo will 
accomplish any maintenance required in compliance with the 
assurance agreement. 

117. Major Replacements . The anticipated useful life of 
the proposed flood control project is 50 years. With 
proper maintenance, the channels can be expected to have a 
more extended life. The major structures have an estimated 
useful life of 50 years; and, therefore, no major replace¬ 
ments are anticipated during the estimated project life. 

118. Annual Operation and Maintenance Costs . The annual 
operation and maintenance described above is estimated to 
cost $6,800 at January 1979 price levels. This cost would 
be borne by the local sponsor. The estimated annual Fed¬ 
eral cost for inspection and reports is $500. The $5,000 
average annual cost for maintaining the stream gaging sta¬ 
tion along Big Creek shall be a Federal responsibility of 
this Project. 


XVIII. BENEFITS 


119. Benefits ♦ The Phase I GDM (November 1977) provides 
a detailed account of the planning, criteria, and 
methodology used in developing the projects benefits. The 
benefit categories developed and presented in the Phase I 
GDM were: Flood Damage Reduction, Land Use 
Intensification, and Area Redevelopment. The estimates of 
these average annual benefits were updated to reflect Jan¬ 
uary 1979 price levels as shown in Table 7. 
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TABLE 7 


ESTIMATED AVERAGE ANNUAL BENEFITS 


Average 

Annual Benefit 
Phase II GDM 
January 1979 
Price Levels 

Flood Damage Reduction $276,800 $323,600 

Land Use Intensification 410,500 480,300 

Area Redevelopment 41 ,800 137,100 

Total $729,100 $941,000 

The increase in benefits noted above is attributed entirely 
to price level changes; consequently, a discussion of the 
individual benefit categories has not been included in this 
report. The Area Redevelopment benefits were escalated 
using the current project construction cost estimate. 

120. The remaining project benefits noted above were in¬ 
creased in compliance with ER 1105-2-352 (Economic Conside- 
eration: Updating Project Benefits). The "Benefit Cat¬ 

egory and Source" indices from Appendix A of ER 1105-2-352 
for increasing the Flood Damage Reduction and Land Use 
Intensification benefits were "Control of Water Damage, In¬ 
dustrial Structures" (CWDIS) and "Recreation and Fish and 
Wildlife" (RGSFW) respectively. These categories were 
selected as the project inundation reduction benefits are 
attributable entirely to Industrial Structures in the 
project area, and the land use intensification benefits 
were derived from the projected increase in Zoo attendance 
as a result of the project. Indices for updating project 
benefits are shown in Table 8. 


Benefit Category 


Average 

Annual Benefit 
Phase I GDM 
October 1976 
Price Levels 



TABLE 8 


INDICES FOR UPDATING PROJECT BENEFITS 


A 


B 


CD E 


Oct. 

1976 

Benefit Category Value 

(1) Flood Damage 
Reduction 


Jan. 

1979 

Value B/A 


Weight¬ 

ing 

Factor CxD 


Control of Water 
Damage, Industrial 
Structures 
Index Sources: 


ENR, Construction 

2478.2 

2877.5 

1.16 

.5 

.580 

ENR, Building 
Wholesale Price 

1475.8 

1740.4 

1.18 

.4 

.472 

All Commodities 

185.2 

217.4 

1.17 

.1 

.117 




Total 


1.169 


(2) Land Use 

Intensification 


Recreation & Fish & 
Wildlife 
Index Sources: 


Consumer Price, 

All Items 
Wholesale Price 

173-3 

202.9 

1.17 .8 

.936 

All Commodities 

185.2 

217.2 

1.17 .2 

.23* 




Total 

1.17 


121. The total estimated average annual benefits are 

$941,000 at January 1979 price levels. This is an increase 
of 27 percent over the Phase I GDM estimate. The increase 
is attributable to inflation and revisions in the estimated 
construction cost. 
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XIX. COST ALLOCATION 


122. Cost Allocations . In return for anticipated ben¬ 
efits from reduction of flood damages, the local sponsor 
will be required to provide lands and perform or compensate 
Federal interests for relocation works which come within 
the purview of the items listed in Paragraph 2. 

123. Non-Federal property and construction cost for the 
project as shown in Appendix E on Table E5 would be com¬ 
prised of $348,660 for property and $235,000 for relocation 
works. Including 10$ for property acquisition costs, the 
total non-Federal property cost would be $384,000, as shown 
in Table El. Including 11$ for Engineering and Design and 
9$ for Supervision and Administration, the total 
non-Federal construction cost would be $282,000, as shown 
in Table El. The total non-Federal cost is $666,000. The 
total estimated first cost for the required local 
cooperation does not exceed the estimated Federal first 
cost of $13,889,000. 


XX. BENEFIT-COST RATIO 


124. Benefit-Cost Ratio . A comparison of the estimated 
average annual benefits of $941,000 and the estimated aver¬ 
age annual costs of $856,340 gives a benefit-cost ratio of 
1.10. The average annual benefits are adjusted to include 
land use intensification and area development factors. The 
average annual costs are based on a 50-year economic life 
and interest rate of 5-3/8 percent. The Big Creek Flood 
Control Project has a benefit-cost ratio of O .38 when only 
existing average annual benefits are used. 


XXI. STATEMENT OF FINDINGS 


125. Statement of Findings . Studies for this General 
Design Memorandum have established that flood problems in 
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the Big Creek watershed are largely concentrated near the 
Metroparks Zoo where occupation of areas subject to flood¬ 
ing, mainly by the Zoo and nearby industries, is virtually 
complete. Outside the area, the areas subject to flooding 
are either not as highly developed or contain developments 
of types not subject to appreciable permanent damage. 

126. The magnitude of the flood damage to which the Zoo 
and the adjacent area is susceptible easily warrants con¬ 
sideration of protective works for the community. Protect¬ 
ion must consist of local physical improvements since 
feasible alternative solutions to the flood problem are 
lacking. The most suitable plan is presented in this Gen¬ 
eral Design Memorandum. A general plan of the most suit¬ 
able plan is shown on Plate 2. 

127. It has been established that existing flood damages 
in the upstream and downstream areas are presently 
insufficient to justify structural improvements. Proper 
application of the data in the Flood Plain Information Re¬ 
port, however, can guide individuals and local agencies in 
planning uses which are compatible with the flood threat. 
Local interests are taking advantage of this information 
and the technical assistance available through the Corps 
of Engineers Floodplain Management Services. 

128. The proposed plan is economically feasible based 
upon a benefit-cost ratio of 1.10. Total first cost is es¬ 
timated to be $14,555,000 of which $666,000 would be borne 
by non-Federal interests as local cooperation. The local 
sponsor will be required to furnish lands necessary for the 
project. They will also be required to maintain the pro¬ 
ject. 

129. In determining the Selected Plan, means of elimina¬ 
ting, minimizing or ameliorating possible adverse environ¬ 
mental, social and economic effects were considered. Where 
the proposed action has an adverse effect, the effect is 
substantially outweighed by other objectives and consider¬ 
ations of national policy. In light of these findings, the 
plan recommended in this General Design Memorandum should 
be implemented to serve the public interests. 


50 



XXII. ENVIRONMENTAL IMPACT STATEMENT 


130. Environmental Impact Statement . As described in 
Section IX, Environmental Analysis, a Final Environmental 
Impact Statement (FEIS)has been filed for the project. 

The FE1S was amended with a Clarification Statement, as 
described in Section IX. A copy of the Clarification 
Statement is included in the Attachments Section of this 
Phase II GDM. There are no significant changes to the FEIS 
as amended, and there is no known opposition to the conclu¬ 
sions of the FEIS as amended. 


XXIII. RECOMMENDATIONS 


131. Recommendations . I recommend that the Project Plan 
presented in this Memorandum be approved and implemented 
providing the local sponsor enters into an agreement pur¬ 
suant to Section 221 of Public Law 91-611 containing the 
items of local cooperation in Paragraph 2. 


GE^RflTP. JOHNSON 
Lionel, Corps of Engineers 
District Engineer 
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Colonel Daniel Ludwig 
District Engineer 
U. S. Army Corp of Engineers 
1776 Niagara Street 
Buffalo, New York 14207 


Re: Cleveland Metropolitan Park District - 

Big Creek Flood Control Project 


Dear Colonel Ludwig: 

The undersigned is legal counsel for the Board of Park 
Commissioners of the Cleveland Metropolitan Park District, 
Cleveland, Ohio and this firm has represented the Park District 
for over 60 years. 

In connection with the Big Creek Flood Control Project, 
and the agreement to be entered into between the Park District 
as the local cooperating agency, and the Federal Government, it 
is my opinion tnat the Board of Park Commissioners of the 
Cleveland Metropolitan Park District is a legally constituted 
public body with full authority and capability to perform the 
terms of its agreement and to pay damages if necessary in the 
event of failure to perform. 

The Cleveland Metropolitan Park District was the first 
park district to be created in the State of Ohio pursuant to 
Ohio Revised Code, Chapter, 1545. This legislation has been 
reviewed and upheld by the Supreme Court of Ohio. The Supreme 
Court has further held that such a park district is a political 
subdivision of the State of Ohio performing a governmental function 
of the State. The capacity to contract is one o4- the essential at¬ 
tributes of such a political subdivision. 

Under the statute, the Board of Park Commissioners is 
a body politic and corporate and may sue and be sued (§1545.07 

AZ 
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TO: Colonel Daniel Ludweig 



KELLEY. McCANN 4 LIVINGSTONE 

Page 2 


Ohio Revised Code). It is given broad powers to "develop, 
improve, protect and promote the use of" park lands "in such 
manner as the Board deems conducive to the general welfare" 
($1545.11 Ohio Revised Code). 

The Board of Park Commissioners of the Cleveland 
Metropolitan Park District has previously entered into coopera¬ 
tive agreements with the Federal Government in connection with 
the dredging of Rocky River and with the State of Ohio in a 
number of instances. 

If further information in connection with this matter 
is required, please do not hesitate to let me know. 



WCK/mm 

cc: Mr. Harold Schick 
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SUBJECT: 


D 0 

DEPARTMENT OF THE ARMY 

NORTH CENTRAL DIVISION, CORPS OF ENGINEERS 
536 SOUTH CLARK STREET 
CHICAGO, ILLINOIS 60605 

1 3 DEC 1978 

Big Creek Flood Control Project - Authority of Cleveland 
Metropolitan ParA District to Act as Sponsor 


District Engineer, Buffalo 


1. The authority of the Cleveland Metropolitan Park District to act 
as sponsor of subject project has been reviewed and the affirmative 
opinion of the Attorney for the Park District regarding said subject 
has been received. 

2. Based on the foregoing it is considered that the Cleveland Metro¬ 
politan Park District has the requisite authority under Section 221 of 
Public Law 91-611 to act as Sponsor of the Big Creek Flood Control 
Project. 


FOR THE DIVISION ENGINEER: 


~zp> 


J. D. GORDON 

Acting Chief, Acquisition Branch 
Real Estate Division 
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BIG CREEK WATERSHED 
FLOOD PROTECTION 
CLEVELAND, OHIO 

GENERAL DESIGN MEMORANDUM 
PHASE I 

ATTORNEY'S REPORT 


1. Project: A project for flood control and other environmental 
purposes for the Cuyahoga River Basin (of which Big Creek is a 
part) was authorized by Section 108 of the River and Harbor Act 
of 1970, Public Law 91-611; 84 Stat. 1818. The authorization 
states: 

(a) "The Secretary of the Army, acting through the Chief of 
Engineers, is authorized to investigate, study, and under¬ 
take measures in the interests of water quality, environmental 
quality, recreation, fish and wildlife, and flood control, 
for the Cuyahoga River Basin, Ohio. Such measures shall 
include, but not be limited to, clearing, snagging, and 
removal of debris from the river's bed and banks; dredging 
and structural works to improve streamflow and water quality; 
and bank stabilization by vegetation and other means. In 
carrying out such studies and investigations the Secretary 

of the Army, acting through the Chief of Engineers, shall 
cooperate with interested Federal and State agencies. 

(b) Prior to initiation of measures by this section, such 
non-Federal public interests as the Secretary of the Army, 
acting through the Chief of Engineers, may require shall 
agree to such conditions of cooperation as the Secretary 
of the Army, acting through the Chief of Engineers, deter¬ 
mines appropriate, except that such conditions shall be 
similar to those required for similar project purposes in 
other Federal water resources projects." 

In addition, as set out in the General Design Memorandum, the 

Assistant Secretary of the Army, by letter dated 25 September 

% 

1975, advised appropriate committees of Congress that he would 
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exercise authority given him by the 1970 Act and implement a 
plan providing for a flood protection project in the vicinity 
of the Cleveland zoo. 

2. Local Interest; The sponsor of the project will be Cleve¬ 
land Metroparks. The local sponsor will be required to provide 
the basic "a, b, c assurances" as set out in paragraph 31 
Recommendation of the General Design Memorandum which include 
in part: 

provide without cost to the United States all relocations 
of buildings, utilities, highway and highway bridges 
necessary for construction of the project, except reloca¬ 
tions of utility lines passing through or under the 
proposed channel, considered to be integral parts of the 
channel improvements within the right^-of-way of the project 
and, accordingly, items of Federal cost; 

The assurances also included are the requirements of Section 221 

of the Flood Control Act of 1970, Public Law 91-611, and of 

the Uniform Relocation Assistance and Real Property Acquisition 

Policies Act of 1970, Public Law 91-646. 

3. Right of Way: It is the obligation of the local sponsor, 
in this case, the Cleveland Metroparks, to provide all lands, 
easements and rights-of-way necessary for the project. In¬ 
formation on all the right-of-way satisfactory to the District 
will be furnished before construction on any segment may begin. 

It will be necessary for the United States to enter into con¬ 
struction agreements with the Baltimore and Ohio Railroad 
Company for the relocation of its railroad bridge and the 
relocation of the spur line to another location and a new bridge. 





4 . Relocations: A new bridge will be constructed for the 
Baltimore and Ohio Railroad Company, a Maryland Corporation, 
on a new alignment and a new bridge will be constructed to 
permit the relocation of the spur track to the Brookside 
Industrial Park. An examination of the right-of-way maps of 
the Railroad Company and a review of information obtained from 
the Cuyahoga County public records indicates that the Baltimore 
and Ohio Railroad Company owns either a fee or easement interest 
in its right-of-way. Either estate is such an interest in 
real estate as to entitle it to any necessary compensation for 
the relocation of its bridge and trackage due to the‘project. 

The General Design Memorandum sets out this work as being a 
Federal expense. Authority for the work is contained in 
Section 3 of the Flood Control Act approved July 24, 1946, 

60 Stat. 642 (33 U.S.C. 701p). 

Utility relocations may also be required. Those that are 
not integral parts of the project will be at local expense as 
well as the right-of-way. The integral utility relocations 
to be performed at Federal expense will also have the right-of- 
way obtained by the local sponsor. 



Details of the utility relocations are not known at this 
time. However, in my opinion, it may not be necessary to make 
detailed investigation of the interest of utility, whether it 
is located on an easement, permit, license or any other right. 

It has been the position in the past that some - limited type of 
right, such as a permit that could be terminated upon 60 days 
notice, gave the utility no interest in the real estate and thus 
no interest in the compensation. Section 302(b)(1) of Public 
Law 91-646 provides: 

For the purpose of determining the just compensation to be 
paid for any building, structure, or other improvement 
required to be acquired by subsection (a) of this section, 
such bpilding, structure, or other improvement shall be 
deemed to be a part of the real property to be acquired 
notwithstanding the right or obligation of a tenant, as 
against the owner of any other interest in the real property, 
to remove such building,structure, or improvement at the 
expiration of his term, and the fair market value which such 
building, structure, or improvement contributes to the fair 
market value of the real property to be acquired, or the 
fair market value of such building, structure, or improvement 
for removal from the real property, whichever is the greater, 
shall be paid to the tenant therefor. 


The tenant-owner of fixtures upon property has a constitutionally 

protected right to compensation for the value of that.property 

which, but for the acquisition or appropriation, of the fee 

interest, would have reasonably continued through its useful 

life. Almata Farmers Elevator and Warehouse Co. v. U.S. 

409 U.S. 470, 93 S Ct. 791 (1973). It has also been held 
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that a state agency must compensate the owners of "illegal" 
signs under Section 302 even though the owners had not acquired 
state permits. The inequities produced by a strict application 
of traditional eminent domain laws have been removed. Whitman v . 
State Highway Commission of Missouri , 400 F. Supp. 1050 (1975). 

It would appear that utilities could be defined as a "structure" 
or "improvement," and therefore can be a proper subject for 
relocation. 




Pc ,J 
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GEC 

>RGE R/WIS 

;SING, Attoiyiey 


U. S. Army Engineer Division 
North Central 

Rock island Real Estate Field Office 
Rock Island, Illinois 


12 February 1979 
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Contract No. DACW49 
(Negotiated) 


CONTRACT FOR RELOCATION AND ALTERATION OF FACILITIES 


OWNER AND ADDRESS: The Baltimore and Ohio Railroad Company 

P.0. Box 1800 
Huntington, W. VA 25718 


COOPERATING RAILWAY Norfolk and Western Railway Company 

P.O. Box 6119 
Cleveland, OH 44101 


I 


CONTRACT FOR: 


Relocation and Alteration of Railroad 
Bridge and Tracks 


LOCATION: 


Big Creek, Cleveland, OH 


River and Harbor Act of 1970, approved 
31 December 1970 (Section 108, Public 
Law 91-611), as implemented by 
Assistant Secretary of the Army letter 
of 27 September 1975 to U.S. Congress 


AUTHORITY: 



* 


CONTRACT FOR RELOCATION AND ALTERATION OF FACILITIES 


THIS CONTRACT, entered into this _ day of_1979 

between the UNITED STATES OF AMERICA (hereinafter called the 
''Government''), represented by the Contracting Officer executing this 
contract; and the BALTIMORE AND OHIO RAILROAD COMPANY, a corporation 
organized and existing under the laws of the State of Maryland (herein 
after called "Owner" or "Contractor"); and NORFOLK AND WESTERN RAILWAY 
COMPANY, a corporation organized and existing under the laws of the 
State of Virginia (hereinafter called "Norfolk" or "Contractor"); 


WITNESSETH THAT: 


WHEREAS, the Government, has under authority of Section 108 of 
Public Law 91-611, approved 31 December 1970, undertaken the devel¬ 
opment of a flood protection project known as Big Creek Watershed, 
Cleveland, Ohio, Flood Protection (hereinafter called the "Project"): 
and 


WHEREAS, the Owner is the holder of certain interests in land 
on which the Owner has constructed and is operating and maintaining 
certain facilities consisting of a railroad bridge designated as 
No. 107 and trackage, including a spur track at Brookside Park 
Driveway, which will be affected by construction of the Project by 
the Government and the maintenance and operation of the Project by 
the Cleveland Metropolitan Park District; and 


WHEREAS, Norfolk is the holder of certain fee title in land 
and has certain rights of way, parts or parcels of which will be 
needed to relocate, alter, and construct the Owner's facilities 
because of construction, maintenance, and operation of the Project; 
and 


WHEREAS, under the aforesaid authorizing Act, non-Federal 
public interests are required to furnish conditions of cooperation 
similar to those required for comparable purposes in other Federal 
water resources projects, as the Secretary of the Army, acting 
through the Chief of Engineers, determines appropriate; and 
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WHEREAS, Cleveland Metropolitan Park District, a legally con¬ 
stituted public body organized and existing under the laws of the 
State of Ohio (hereinafter called the "Local Assurer"), has agreed 
to assume the obligations of non-Federal public interests and, 
among other items of cooperation, will provide at no cost to the 
Government all lands, easements, and rights of way, as may be re¬ 
quired for the Project; and 


WHEREAS, it is necessary in the construction by the Government 
and enjoyment by non-Federal interests of said Project that the 
aforementioned title, rights and privileges of the Owner and 
Norfolk be modified and restricted and that said facilities of the 
Owner be relocated and altered; and 


WHEREAS, the Owner is willing to convey or subordinate to the 
Local Assurer all of its right, title and interest in and to its 
lands and rights of way affected by the Project, in consideration 
of the fulfillment by the Government of the obligations hereinafter 
set forth; and the Owner agrees that said consideration constitutes 
full, just and complete compensation for the relocation and alter¬ 
ation and for the conveyance or subordination of its rights and 
property; and , 


WHEREAS, in consideration of the Government's construction of 
the Project and its enjoyment by the public, and such other consid¬ 
eration as may be furnished by the Local Assurer and/or the Owner, 
Norfolk agrees to provide the Owner those parts or parcels of 
Norfolk's lands, easements, and rights of way necessary to accom¬ 
modate the relocation and alteration of the Owner's facilities; and 


WHEREAS, the Local Assurer as part of the conditions of local 
cooperation for the Project, will acquire and furnish to the Owner 
any lands, easements, and rights of way not otherwise provided by 
Norfolk, and considered necessary for the relocation and alteration 
of the Owner's facilities; and 


WHEREAS, the Owner and Norfolk have agreed to review plans, 
specifications, and designs prepared by the Government, and to 
provide yardmen, brakeroen, flagmen, or watchmen as required by 
applicable railroad safety standards and operational requirements 
during the relocation and alteration work and, as necessary, during 
construction of the new railroad bridges. 
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NOW, THEREFORE, in consideration of the faithful performance of 
each party of the mutual covenants and agreements hereinafter set 
forth, it is mutually agreed as follows: 

Article 1. Obligations of the Owner and Norfolk . The Owner and 
Norfolk shall be responsible for the following: 

a. Review all designs, drawings, maps, and specifications 
furnished by the Government and make any comments to the Government 
within 60 calendar days after receipt of those documents. Failure 
to comment timely shall be regarded as concurrence. 

b. Provide the Government's construction contractor such yard¬ 
men, brakeroen, flagmen, or watchmen as may be required in accord 
with railroad safety regulations and operational requirements as 
approved by the Government, during the relocation and alteration 

of the Owner's facilities and, if necessary, during construction 
of the two new railroad bridges for the Owner. The Government's 
construction contract for the Project shall require that contractor, 
upon receipt of bills therefor and acceptance by the Government, to 
directly reimburse the Owner and Norfolk, as appropriate, for all 
actual costs of providing the above-mentioned services and for 
inspection by the Owner at such times as relocation and alteration 
work and bridge construction are being accomplished. These costs 
shall include applicable surcharges of the railroads, subject to 
Government approval. 

C. Coordinate with the Government's construction contractor 
to minimize interruptions of railroad service during the relocation 
and alteration of the Owner's and Norfolk's facilities, including 
construction of new bridges for the Owner's main line and spur 
track, and temporary trestles along the Norfolk line to facilitate 
bridge construction. 

d. The Owner shall convey or subordinate to the Local Assurer 
by good and sufficient deed or other instrument, all its right, 
title, and interest in and to its lands and rights of way affected 
by the Project, indicated on drawings referred to in Article 2a 
hereof and marked Exhibit A, and deliver to the Local Assurer 
releases from all liens and encumbrances on the Owner's right, 
title, and interest so conveyed or subordinated. This will be 
effected by separate transaction(s) between the Owner and the 
Local Assurer. 








e. Norfolk shall convey or subordinate to the Owner by good and 
sufficient deed or other Instrument, all its right, title, and interest 
in and to its lands and rights of way affected by the relocation and 
alteration of the Owner's facilities and construction of new railroad 
bridges for the Owner, as indicated on the drawings referred to in 
Article 2a hereof and marked Exhibit B, and deliver to the Owner 
releases from all liens and encumbrances on Norfolk's right, title, 
and Interest so conveyed or subordinated. This will be effected 
by separate arrangements and documents between Norfolk and the Owner. 
The Owner and/or Local Assurer shall pay Norfolk the fair market value 
for the property to be conveyed pursuant to this paragraph. 


Article 2. Obligations of the Government . - Subject to the 
availability of funds, the Government shall: 

a. Furnish all services, labor, materials, tools, and equipment 
necessary to perform the relocation and alteration of the Owner's 
facilities, and the construction of two new railroad bridges as 
shown on the drawings designated as Exhibits A, B, and C, attached 
and made a part hereof. The Government's construction contractor 
will be required to exert all reasonable effort to install the 
temporary trestles within one work day so as to minimize delay to 
Norfolk's railway operations. This work will be scheduled for a 

* date satisfactory to Norfolk and the Government’s construction 

contractor. Work to be done by Government construction contractor 
may be revised by change orders issued by the Contracting Officer. 

b. Make such necessary surveys and prepare such drawings, 
schedules, and specifications in connection with the work to be 
performed hereunder as may be required. Drawings, maps, or speci¬ 
fications furnished by the Government shall be subject to review 
and comment by the Owner and Norfolk, before any work to which 
they relate is performed; however, the Government shall have the 
right of final approval of those documents. 

c. The Government's construction contractor shall give 
notice to the Owner or to Norfolk, as specified below, at least 
48 hours before proceeding with work on property of the Owner or 
Norfolk and shall comply with instructions of the respective 
Railroads concerning safety: 

(1) Notice to Owner : 

Mr. A. M. Schuh 

39 South Main Street, Akron, OH 44308 

Telephone: A/C (216) 253-5299, ext. 206 

/ 
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(2) Notice to Norfolk : 

Mr. W. M. Snow, Regional Engineer 
Norfolk and Western Terminal Building 
P.0. Box 6119, Cleveland, OH 44113 
Telephone: A/C (216) 621-9000, ext. 261 

d. The Government's construction contractor shall be required 
to procure and maintain during the period of performing the work 
specified herein, the following minimum insurance: 

(1) For the Owner : Railroad Protective Insurance Policy, 
naming the Owner as insured, to be in the form specified in the 
FHPM, Volume 6, Chapter 6, Section 2, subsection 2 of the FHWA, 
dated 25 October 1974, and amendments thereto. The policy shall 
have limits of liability of two (2) million dollars per occurrence 
for bodily injury, death, and property damage. This insurance 
shall be with a company authorized to do business in the State of 
Ohio. 

(2) For Norfolk : Railroad Protective Insurance Policy, 
naming Norfolk as insured, to be in the form specified in the 
FHPM, Volume 6, Chapter 6, Section 2, subsection 2 of the FHWA, 
dated 25 October 1974, and amendments thereto. The policy shall 
hvae limits of liability of two (2) million dollars per occurrence 
for bodily injury, death, and property damage. This insurance 
shall be with a company authorized to do business in the State of 
Ohio. 

Prior to commencement of work hereunder, the Government's construction 
contractor shall be required to furnish to each railroad (Owner and 
Norfolk) copies of the above-required insurance with a minimum of 
thirty days advance notice of cancellation. 


Article 3. Salvage . - The Government shall use such materials, 
equipment, and supplies from the facilities existing as of the date 
of this contract as can be placed in the facilities to be relocated, 
rearranged, altered, or constructed under the terms of this contract. 
Any existing materials, equipment, and supplies, or any part thereof, 
not so used, may be abandoned in accordance with the procedure* set 
forth below. 


a. If, in the opinion of the Contracting Officer, the existing 
facilities to be abandoned will not interfere with the construction, 
operation, and maintenance of the Project, then such facilities need 
not be removed by the Government, but may be left in place in a 
condition satisfactory to the Contracting Officer. 

b. If, in the opinion of the Contracting Officer, the existing 
facilities to be abandoned will interfere with the construction, 
operation, and maintenance of the Project, such facilities shall be 
removed and disposed of by the Government. 

Arti cle 4. Betterments. - The Owner agrees that the relocation 
alteration, and bridge construction to be accomplished under this 
contract will provide the Owner with facilities equal in service and 
utility to those now in existence and that if the Owner desires any 
improvement in design, construction, or capacity over and above what 
is required to provide facilities of equal service or utility, such 
improvement shall constitute a betterment and will be paid for by 
the Owner; provided, however, that the term "Betterments" will not 
be deemed to include more costly construction or design necessitated 
solely as a result of the relocation, alteration, and construction. 


Ar ticle 5. Owners h ip and Conduct of the Work . 

a. The facilities constructed hereunder shall be the property 
of the Owner. 

b. The Government construction contractor shall reduce to the 
extent practicable, interference with the normal operations of the 
Owner and Norfolk during the course of the work. 

c. The Owner and Norfolk shall not commit or permit any act 
which may interfere with performance of any work by the Government 
and/or any Government construction contractor. 

A rticle 6. Inspe cti on and Acceptance . The Owner shall have 
the right to inspect the work to be performed hereunder at any 
reasonable time during its progress and to make final inspection 
upon completion thereof. Failure of the Owner to either inspect 
or object within 20 calendar days after final completion shall 
indicate satisfactory performance of the contract by the Government. 




Artic le 7. Deferred Construction . 

a. It Is recognized that the Owner's facilities relocated and 
altered, and the new bridge construction provided for herein, may 

be subject to consolidation of the embankment, settlement or failure 
in the foundation, and the development of other•conditions before 
the work to be performed herein has stabilized. Therefore, in 
addition to other costs under this contract, the Government will pay 
the Owner, subject to the availability of funds, the reasonable 
costs and expense of work actually performed by the Owner in 
remedy of, or in the prevention of, the conditions described herein, 
over and above ordinary maintenance, for a period not to exceed 
five (5) years after such relocated line has been placed in opera¬ 
tion. The beginning of this period shall be determined by the 
Owner and the Government at a joint inspection held promptly after 
notice from the Government to the Owner that the work specified in 
Article 2, above, is completed. 

b. These deferred construction costs shall include, but are 
not limited to costs for restoration of the roadbed by the removal 
or placement of grading materials, temporary, and final ballast; 
installation of drains, remedial work on bridges, culverts, signals, 
signal lines, and other facilities; realignment and resurfacing of 
tracks; adjustment of approach structures; and all overhead charges 
properly allocable to the work; all as may be necessary to remedy 

or prevent the described conditions, occurring singly or in com¬ 
bination during the specified five-year period. Such costs shall 
be paid by the Government only on a reimbursable basis. 

c. Except in cases where the safety or continuity of train 
operations over the relocated line are involved, the Owner shall 
submit for the approval of the Contracting Officer a description 

of the work proposed to be done and an estimate of the cost thereof, 
not less than thirty (30) days prior to starting such work. When 
continuity of train operation or safety is involved, the Owner may 
proceed with the deferred construction work and immediately notify 
the Contracting Officer. 

d. To the extent that any of the relocated and altered work 
or new construction, specified in this contract, causes Norfolk's 
existing, adjacent railroad facilities to be affected by any of 
the conditions mentioned in subparagraph "a” of this ''Deferred 
Construction" clause, the provisions of that clause shall apply 
to Norfolk. 
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Article 8. Interference . The Owner and Norfolk agree that, so 
long as the project Is operated or maintained for the purpose as 
described herein, the facilities as relocated, rearranged or altered 
pursuant to this contract shall not be so further altered or modified 
nor other facilities constructed by the Owner dr Norfolk, so as to 
interfere with the operation of the Project. 

Article 9. Release . The Owner agrees, on completion of the 
relocation, alteration, and bridge construction provided for herein, 
to accept said substitute facilities as full and just compensation 
for any and all damages that have been caused to the facilities 
altered and relocated hereunder and does hereby release the Govern¬ 
ment from any and all causes of action, suits at law or equity or 
claims or demands, and from any liability of any nature whatsoever 
for or on account of any damages to said rights of way and facilities 
relocated or altered hereunder. 


A rticle 10. Condemnation . Should it be determined for any 
reason that the right, title, and interest of the Owner and Norfolk 
in and to the lands referred to in Article 1, above, shall be 
acquired by condemnation, or other judicial proceedings, the Owner 
and Norfolk shall cooperate in the prosecution of the proceedings 
• and this agreement shall, without more, constitute a stipulation 
which may be filed in the proceedings and be final and conclusive 
evidence of the proper award to be made in such proceedings. In 
the event this contract is filed in such proceedings, it shall 
constitute an appearance and waiver of all rights to service or 
summons or other process, and the right to appointment of com¬ 
missioners or a jury to determine the award. 

[ , ' 

Arti cle 1 1. Di sputes (1964 Jun) . Except as otherwise provided 
in this contract, any dispute concerning a question of fact arising 
under this contract which is riot disposed of by agreement shall be 
decided by the Contracting Officer, who shall reduce his decision 
to writing and mail or otherwise furnish a copy thereof to the Con¬ 
tractor. The decision of the Contracting Officer shall be final 
and conclusive unless within 30 days from the date of receipt of 
such copy, the Contractor mails or otherwise furnishes to the Con¬ 
tracting Officer a written appeal addressed to the head of the 
agency involved. The decision of the head of the agency or his 
duly authorized representative for the determination of such 
appeals shall be final and conclusive. This provision shall not 
, be pleaded in any suit involving a question of fact arising under 

this contract as limiting judicial review of any such decision to 
cases where fraud by such official or his representative or board 
y is alleged: Provided, however , that any such decision shall be 
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final and conclusive unless the same is fraudulent or capricious or 
arbitrary or so grossly erroneous as necessarily to imply bad faith 
or is not supported by substantial evidence. In connection with 
any appeal proceeding under this clause, the Contractor shall be 
afforded an opportunity to be heard and to offer evidence in support 
of his appeal. Pending final decision of a dispute hereunder, the 
Contractor shall proceed diligently with the performance of the con¬ 
tract and in accordance with the Contracting Officer's decision. 


Article 12. Covenant Against Contingent Fees (1958 Jan) . The 
Contractor warrants that no person or selling agency has been employed 
or retained to solicit or secure this contract upon an agreement or 
understanding for a commission, percentage, brokerage, or contingent 
fee, excepting bona fide employees or bona fide established commercial 
or selling agencies maintained by the Contractor for the purpose of 
securing business. For breach or violation of this warranty, the 
Government shall have the right to annul this contract without liability 
or in its discretion, to deduct from the contract price or consider¬ 
ation, or otherwise recover, the full amount of such commission, 
percentage, brokerage or contingent fee. 


Article 13. Officials Not to Benefit (1949 Jul) . No member of , 
or delegate to Congress, or resident commissioner, shall be admitted 
to any share or part of this contract, or to any benefit that may 
arise therefrom; but this provision shall not be construed to extend 
to this contract if made with a corporation for its general benefit. 


Article 14. Gratuities (1952 Mar) . 

a. The Government may, by written notice to the Contractor, 
terminate the right of the Contractor to proceed under this con¬ 
tract if it is found, after notice and hearing by the Secretary or 
his duly authorized representative, that gratuities (in the form of 
entertainment, gifts, or otherwise) were offered or given by the 
Contractor, or any agent or representative of the Contractor, to any 
officer or employee of the Government with a view toward securing a 
contract or securing favorable treatment with respect to the awarding 
or amending, or the making of any determinations with respect to the 
performing of such contract; provided, that the existence of the facts 
upon which the Secretary or his duly authorized representative makes 
such findings shall be in issue and may be reviewed in any competent 
court. 



b. In the event this contract is terminated as provided in 
paragraph (a) hereof, the Government shall be entitled (i) to 
pursue the same remedies against the Contractor as it could pur¬ 
sue in the event of a breach of the contract by the Contractor, and 
(11) as a penalty in addition to any other damages to which it may 
be entitled by law, to exemplary damages in an amount (as determined 
by the Secretary or his duly authorized representative) which shall 
be not less than three nor more than ten times the costs incurred 

by the Contractor in providing any such gratuities to any such 
officer or employee. 

c. The rights and remedies of the Government provided in this 
clause shall not be exclusive and are in addition to any other rights 
and remedies provided by law or under this contract. 

A rticle 1 5. Approval . This contract shall be subject to the 
written approval of the Division Engineer, North Central Division, 

Corps of Engineers, Chicago, Illinois, or his authorized representative 
and shall not be binding until so approved. 


Art icle 16. Defini tions . 

a. The term*"head of the agency" or "Secretary" as used herein 
means the Secretary of the Army; and the term "his duly authorized 
representative" means the Chief of Engineers, Department of the Army, 
or an individual or board designated by him. 

b. The term "Contracting Officer” as used herein means the 
person executing this contract on behalf of the Government and 
includes a duly appointed successor or authorized representative. 




IN WITNESS WHEREOF, the parties hereto have executed this 
contract as of the day and year first above written. 


THE UNITED STATES OF AMERICA 


Colonel, Corps of Engineers 
Contracting Officer 


THE BALTIMORE AND OHIO RAILROAD COMPANY 
(Owner) 


By. 


% 


Title 


NORFOLK AND WESTERN RAILWAY COMPANY 
(Cooperating Railway) 


By_ 

Title 


I 


_, certify that I am the 

_ Secretary of the corporation named as 

Owner herein, that___who signed 

this contract on behalf of the Owner was then _ 

of said corporation; that said contract was duly signed for 
and on behalf of said corporation by authority of its governing 
body and is within the scope of its corporate powers. 

IN WITNESS WHEREOF, I have hereunto affixed my hand and 

the seal of said corporation this _ day of _ 

1979. 


(CORPORATE SEAL) 


(Secretary) 


I,_, certify that I am the 

__ Secretary of the corporation named as 

Cooperating Railway herein; that __ 

was then __of said corporation, that said 

contract was duly signed for and on behalf of said corporation 
by authority of its governing body and is within the sc^pe of 
its corporate powers. 

IN WITNESS WHEREOF, I have hereunto affixed my hand and the 

seal of said corporation this_day of__ 

1979. 

(CORPORATE SEAL) 


(Secretary) 


i 
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DEPARTMENT OF THE ARMY 

BUFFALO DISTRICT, corps of engineers 
1776 NIAGARA STREET 
BUFFALO, NEW YORK 14207 


PUBLIC NOTICE 

FLOOD PROTECTION AT BIG CREEK, CLEVELAND. OHIO 


1. This public notice has been prepared and distributed to identify 
what dredged or fill materials will be discharged into waters of the 
United States by implementation of the proposed project, and to provide 
an opportunity for any person affected by such discharge of materials, 
to request a public hearing. 

2. The Corps of Engineers was authorized to study the feasibility of 
flood protection in Big Creek Watershed, OH, by Public Law 91-611, 
passed 31 December 1970, and entitled River and Harbor Act of 1970 . 

A Phase I General Design Memorandum and Draft Environmental Statement, 
for the proposed project, have been prepared and distributed. 

I 

3. The proposed plan, called the Cleveland Zoo-Protector Products 
Floodway/Diversion plan, includes 4,250 feet of floodway, a diversion 
1,110 feet long, modification of 1,860 feet of existing channel, and 
4,400 feet of relocated railroad line (see attached plate). 

4. The proposed plan does not Include any discharge of dredged 
material into U.S. waters. The plan does include placement of rock 
riprap on 69,200 square feet (1.59 acres) of Big Creek bottom and 
banks. Riprap will be used as a 100-foot long transition from the 
outlet of the existing 2-barrel culvert to the open channel.in 
Cleveland Zoo. This riprap will be placed on approximately 8,000 
square feet (.18 acre) of creek bottom and banks. Another 1,530-foot 
section of existing creek channel will be riprapped beginning 100-feet 
downstream of the 3-barrel conduit outlet, just east of the zoo. This 
riprap will cover about 61,200 feet (1.41 acres) of creek banks. The 
riprapped areas may provide better habitat quality than presently exists 
but will Inhibit any natural diversity or succession from occurring. 

5. The Corps study documents, Including the Phase I General Design 
Memorandum Report and Draft Environmental Statement, both dated May 1977, 
are being reviewed in accordance with the following laws: 

-r 
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Federal Water Pollution Control Act, 1972 

National Environmental Policy Act of 1969 

Fish and Wildlife Act of 1956 

Fish and Wildlife Coordination Act, 1958 

Endangered Species Act of 1973 

National Historic Preservation Act of 1966 


6. The Corps is coordinating with the following interested agencies: 


Various City of Cleveland Departments 

Cuyahoga County Regional Planning Commission 

Northeast Ohio Areawide Coordinating Agency 

Ohio Department of Health 

Ohio Department of Natural Resources 

Ohio Environmental Protection Agency 

U.S. Department of Health, Education & Welfare 

U.S. Department of the Interior 

U.S. Environmental Protection Agency 


7. This notice is being published in conformance with 40 U.S. Code of 
Federal Regulations 230 and Section 404 of Public Law 92-500. Any 
person who has an interest which may be affected by the rock riprap 
fill may request a public hearing. The request must be submitted, in 
writing, to the District Engineer within 30 days of the date of this 
notice and must clearly set forth the interest which may be affected 
and the manner in which the interest may be affected by this activity. 


< 




DANIEL D. 


LUDWtt / 


Colonel, Corps of Engineers 
District Engineer 


NOTICE TO POSTMASTER: It is requested that the above notice be 
conspicuously displayed for 30 days from the date of issuance. 






























































































FLOOD PROTECTION AT BIG CREEK, CLEVELAND, OHIO 
SECTION 404 EVALUATION 

1. Introduction . The Corps of Engineers was authorized to study the 
feasibility of flood protection in Big Creek Watershed, OH, by Public 
Law 91-611, passed 31 December 1970, and entitled River and Harbor Act 
5LLJ-970. The proposed plan, called the Cleveland Zoo-Protector Products 
Floodway/Diversion plan, includes 4,250 feet of floodway, a diversion 
1,110 feet long, modification of 1,860 feet of existing channel, and 
4,400 feet of relocated railroad line. 

1.1 The proposed plan does not include any discharge of dredged 
material into U.S. waters. The plan does include placement of rock rip¬ 
rap on 69,200 square feet (1.59 acres) of Big Creek bottom and banks. 

Since fill material will be deposited in waters of the United States, 
the Big Creek flood protection project must comply with provisions of 
Section 404 of the Federal Water Pollution Control Act Amendments of 
1972. 

2. Public Participation . Two public meetings were held in Cleveland 
on 24 August 1971 and on 28 July 1977. A public workshop was conducted 
in Cleveland on 18 February 1976 and a formulation workshop was hdld on 
11 January 1977. 

2.1 A‘Draft Environmental Statement was circulated for public review 
on 27 May 1977. A Section 404 public notice was circulated on 8 June 1977 
and the 30-day public review period expired without any response. 

3. Evaluation . Effect on Water Quality-Physical Effects: There will be 
a short-term low-magnitude increase in turbidity of creek water during 
placement of rock riprap. 

3.1 Effect on Water Quality-Chemical Effects: The proposed rock rip¬ 
rap fill will not affect chemical water quality. 

3.2 Effect on Benthos: The riprapped areas will replace existing 
benthic habitat and biota. Riprap will provide better benthic habitat 
quality than currently exists but will inhibit any natural diversity or 
succession of benthos from occurring. 

3.3 Effect on Fishery Resources: Placement of rock riprap after 
stream channelization should result in little impact to the existing 
fishery. A fish survey conducted during the spring, summer, and fall 
of 1976 revealed that the stream, in the project area, is grossly pol¬ 
luted and contains fish, few in species and number^. 
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3.4 Effects on Recreation and Municipal Water Supply: The proposed 
rock riprap fill will not affect recreation or water supplies. 

4. Alternatives . The "no action" alternative would not meet the flood 
protection needs of the industrial, commercial ahd recreational community. 

4.1 The Non-structural Base Plan would prevent flood damage at 
individual sites of high damage. Big Creek would continue to flood 
uncontrolled; however, some flood damageable property would be protected 
either because of its relocation from the flood plain, or because of 
protection provided by floodproofing measures installed in all openings 
accessible to 100-year flooding. Operational dependability of this plan 
would be indeterminate. It would depend largely on the stability of each 
floodproofed building during flooding. Foundations of walls of these 
buildings could be damaged or caused to collapse under dynamic loading 
of fast-flowing floodwater or debris carried by it. Such damage would 
reduce supposed benefit of this plan. 

4.2 The Brookside Park Reservoir Plan would consist of a detention 
reservoir on Big Creek in Brookside Park. The reservoir would detain 
excess floodwater and release it at non-damaging rates to protect down¬ 
stream interests. Normally, the reservoir would be dry but It would pro¬ 
vide storage for 100-year protection. The dam and Intermittent reservoir 
would result In a major adverse aesthetic Impact and the plan would severe 
John Nagy Boulevard. In addition, a 40-acre woodland would be converted 
into an intensely used park facility causing major adverse impacts to the 
human and natural environment. 

4.3 The Brookside Park-Industrial Park Diversion Plan (50-year) 
would consist of a diversion to replace the existing channel from the 
downstream side of Brookside Park to the downstream side of Brookside 
Industrial Park. This plan would provide 50-year protection for Brook¬ 
side Park, the Cleveland Zoo, and Brookside Industrial Park, but would 
not provide any flood protection for Protector Products and adjacent 
Industrial Interests. 

4.4 The Brookside Park-Industrial Park Diversion Plan (100-year) 
would consist of a diversion, providing 100-year flood protection, to 
replace the same reach of existing channel as In the 50-year plan. 

4.5 The Brookside Park-Protector Products Diversion Plan would 
Include construction of a two-reach diversion to supplement the existing 
channel from the downstream side of Brookside Park to the downstream side 
of Protector Products. This alternative would provide 100-year flood 
protection from the concrete-lined channel In Brookside Park to roughly 
300 feet downstream from Protector Products. While this plan would protect 
Brookside Park it would be more costly than the selected plan. 




5. Current Project Status . The project is currently in the Phase I GDH 
stage. If later stages of project planning are authorized and completed 
in a timely manner, construction could begin in the Spring of 1979. 






6. Conclusion and Determination . I have reviewed the documents pertinent 
to the Big Creek Flood Protection project. Having concluded: 

a. that all concerns over adverse impacts on water quality and 
aquatic ecosystems have been resolved, and 

b. that sufficient opportunity for public input was provided during 
planning stages. 


I have determined that the Big Creek Flood Protection project complies 
with the provisions of Section 404 of the Federal Water Pollution Control 
Act Amendments of 1972. No additional public notices or evaluations are 
required. 


DATE: 


77 

% 


DANIEL D. LUDWIG // 


Colonel, Corps of Engineers 
District Engineer 
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SUPPLEMENTAL INFORMATION REPORT 
TO THE NOVEMBER 1977 FINAL ENVIRONMENTAL STATEMENT 
BIG CREEK FLOOD PROTECTION PROJECT 
CLEVELAND, OHIO 


U. S. Array Engineer District, Buffalo 
Buffalo; New York 
August 1979 



1. INTRODUCTION 


I.01 The Final Environmental Impact Statement (FEIS) for the 
Phase I General Design Meraora <dum (GDM) of the Big Creek Flood 
Protection Project was dated November 1977 and was filed at USEPA on 
8 February 1978. In accordance with paragraph 12b of ER 200-2-2, 
this Supplemental Information Report describes and evaluates Phase II 
GDM minor design changes and supplements information on other design 
features generally addressed in the FEIS. 

2. DESCRIPTION AND EVALUATION OF MINOR DESIGN CHANGES 

2.01 Plate 1 illustrates the design which was presented as the 
selected plan in the November 1977 FEIS. Plate 2 illustrates the 
Phase II GDM design, including the changes as described and evaluated 
below: 


relocated B&O railroad spur line has been revised. The Phase I GDM 
relocation was not acceptable for engineering reasons since the 
bridge over the diversion channel was too long and complex and it 
adversely affected diversion channel hydraulics. The new upstream 
spur track alignment will include the construction of a 170-foot 
bridge to span the creek, instead of the diversion channel. Aside 
from the visual changes, not necessarily beneficial or adverse, the 
realignment will not significantly change the environmental impacts 
of the original track and bridge relocation alignment. 


a. Realignment of Chessie (B&O) Railroad Spur Track and Bridge 
Relocation (see A r ea "A" on Plates 1 a nd 2 ). The” alignment of the 


b. Replacement of Two 8.5-Foot Floodway Drop Structures with 
_Fi ve 3 -3. 5 R i prap-L i ned Channel Drops (see Area "B 11 on Plates 1 and 
2). The two 8,5-foot floodway drop structures have been replaced 
with five 3-3.5-foot riprap-lined drops. This change has been made 
to align the floodway bottom closer and more parallel to the bedrock 
profile in the project area, thus decreasing the total rock excava¬ 
tion required. The 3.5-foot riprapped drops will also be safer than 
the 8.5-foot drop structures for people, particularly children, who 
might wander into the normally dry floodway. The floodwav and 
modified channel will be grassed-1ined except in the locations of 
the drop structure as shown on Plate 2. The diversion channels' side 
slopes and bottom will b"e protected throughout by riprap or concrete 
as detailed in the Phase I GDM, and shown herein on Plate 2. 


c. Elimination of the Levee Structure Between the Floodway and 
Natural Creek (see Area "C" on P l ates 1 a nd 2 ). The Phase I GDM 
design included a levee between 1,470 linear feet of parallel creek 
and floodway channels. This design feature has been revised to elim¬ 
inate the levee, thereby combining the floodway and original channel 
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in the cross section configuration, including low-flow channel, as 
illustrated in Figure 1. The levee was found unfeasible when design 
refinements revealed that areal restrictions decreased the area 
available to the levee, reducing it to a floodwall. The purpose of 
the levee was to maximize the length of the 30-foot wide natural 
creek channel before its confluence with the floodway. However, 
reducing the levee to a floodwall would partially defeat the purpose 
of the levee since it would be aesthetically unnatural and unappeal¬ 
ing as well as very expensive. The 30-foot wide low-flow channel 
within the combined channel-floodway is a feasible alternative which 
will minimize impacts to the natural environment, and while unna¬ 
tural, will be more appealing than the feasible floodwall alter- 
native. 


d. Modification, Realignment and Extension of the Diversion 
F lume (see Area "D" on Plates 1 and 2) . The diversion channel flume 
has been lengthened approximately 100 feet, decreased in width from 
60 to 50 feet and realigned so it passes through the West 25th Street 
bridge parallel to the bridge piers. The flume was extended to 
insure that the realigned railroad embankment will not be affected by 
high velocity flows. The width was decreased and the alignment 
straightened since the West 25th Street bridge pier foundation was 
found to extend beyond the limits previously used during the Phase 1 
GDM. These design changes will not appreciably alter the impacts 
associated with the original design. 

e. Realignment of the Divers ion Channel Outlet (see Area "E" on 
Plates 1 and 2) . The outlet of the diversion channel has been 
modified to adjust for changed conditions in the project area. A 
landfill operation in the project area has altered the course of the 
creek in the vicinity of the planned diversion outlet. The diversion 
outlet alignment change was, therefore, necessary to insure that the 
outlet will join with the relocated creek. This realignment will 
have negligible effects on the impacts of the original design. 

3. SUPPLEMENTAL INFORMATION ON DESIGN FEATURES DESCRIBED IN THE 
FINAL ENVIRONMENTAL IMPAC T STATEMENT. 

3.01 Construction of the floodway diversion channel and chan¬ 
nelized creek sections will require excavation and disposal of 
approximately 150,000 cubic yards of soil and rock. As stated in 
Section A.02 of the FEIS, "All material to be disposed of will be 
hauled to nearby landfill dumps." The disposal area has now been 
identified as shown on Plate 3. The area, known as Gardner Flats, is 
owned by Cleveland Metroparks and was suggested by that agency as the 
disposal site. Cleveland Metroparks has utilized the site for trash 
and debris disposal for many years. 
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3.02 The excavated material will be transported from the project 
area to the disposal area by truck, a distance of approximately 13 
miles. Any wet excavated material, from the channelized sections of 
the creek, will be dewatered at the creek before being transported. 
This practice will minimize leakage along roadways. 

3.03 The use of Gardner Flats as a disposal site for the Big 
Creek Flood Control Project is in compliance with EO 11988; and 
Section 404(r) is not applicable to the Gardner Flats site. The 
exact location of the disposal area is not known with regard to the 
East Rocky River flood plain as insufficient data are available. 
However, based on flood plain information reports upstream and 
downstream of the disposal site, the Gardner Flats site has been 
determined to be located in the flood plain outside the effective 
flow area. Consequently, filling this area is not expected to signi¬ 
ficantly affect the stage frequency curve in the vicinity. Further, 
Metroparks owns and maintains the area upstream and downstrem of the 
disposal site and the filling of Gardner Flats will have little 
impact on flood or human safety. Gardner Flats is presently used as 
a dump site by Metroparks, and, as such, various kinds of debris 
(concrete, rubble, organic debris, etc.) can be observed in the area. 
The Corps use of the site is anticipated to environmentally enhance 
the area as Metroparks Wildlife manager has stated that after the 
disposal is complete, Metroparks will develop a much needed feeding 
station on the site for migratory birds passing the Cleveland area. 

3.04 The landfill, mentioned in Section 2.Ole of this state¬ 
ment, now partially encroaches on the diversion channel alignment. 
Therefore, in addition to the diversion channel material to be exca¬ 
vated, an unspecified volume of landfill material will be excavated 
and disposed at the Gardner Flats area. The operator of the land¬ 
fill, Leone Trucking Company, was contacted through the city of 
Cleveland by letter of 16 October 1978, requesting detailed 
information on the constituents of the landfill. The company replied 
through the city of Cleveland, by letter of 23 October 1978, that the 
landfill consisted of concrete, brick, rock, earth, wood, rubbish, 
sand, and cinders. Impacts of excavation and disposal of the land¬ 
fill material are expected to be minimal but are largely unspecified, 
because of lack of detailed information concerning the materials 
make-up. 

4. COORDINATION . 

4.01 The minor project changes and supplemental information 
were discussed at a meeting conducted in Cleveland, OH, by the 
Buffalo District on 15 November 1978. The meeting, which included a 
field trip to the project and disposal areas, was attended by repre¬ 
sentatives of the U. S. Fish and Wildlife Service, Ohio Department of 




A 3 Z 


Natural Resources, Ohio Environmental Protection Agency, Cleveland 
Metroparks, and Lake Erie Watershed Conservation Foundation. The 
Cuyahoga County Regional Planning Commission, Northeast Ohio Areawide 
Coordinating Agency, and U. S. Environmental Protection Agency were 
invited to the meeting but did not attend. 

4.02 At the conclusion of the meeting, all participants specifi¬ 
cally approved of the project changes and clarifications described in 
this statement. 
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Re: Cuyahoga County 

Cleveland \y 

Grant of 401 Certification y 

Project For Flood Protection Project in 
Big Creek 

Public Notice No. (B) NCBED-PE 


January 17, 1979 


Buffalo Corps of Engineers 
1776 Niagara Street 
Buffalo, New York 14207 

I 

Gentlemen: 

Pursuant to Section 401 of the Federal Water Pollution Control Act, Public Law 
92-500, the Ohio Environmental Protection Agency hereby certifies that the 
above-referenced project will comply with the applicable provisions of 
Sections 301, 302, 304, 306, and 307 and Section 402 of the Federal Water 
Pollution Control Act. This certification is specifically limited to a 401 
certification with respect to water pollution and does not relieve the 
applicant of further certifications or permits as may be necessary under the 
law. This Certification is issued subject to the following conditions: 

Positioning of facility as indicated will in no way impede the 
natural flow of water to an extent sufficient to cause 
stagnation thus rendering such waters unfit for municipal, 
industrial, agricultural, or other uses. 

Positioning of facility as indicated will in no way impede the 
natural flow of water to an extent sufficient to cause 
stagnation where such waters receive municipal, industrial, 
agricultural, or other discharges. 

Extreme care must be employed during construction of the 
facility to avoid creation of unnecessary turbidity. 

Steps shall be taken during construction to minimize bank 
erosion. 

Steps are to be taken, upon completion of the facility or 
maintenance construction, to insure bank stability. This may 
include, but is not limited to, placement of riprap or bank 
seeding. 

r;'" 

The riprap employed is to be of such weight and size that bank 
stress or slump conditions will not be created due to its 
placement. 

Fill used in this project will not be of a polluted nature. 
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James A. Rhodes. Governor 
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Buffalo Corps of Engineers 
January 17, 1979 
Page 2 


The defoliation system to be used on this project will not 
include the use of herbicides that do not meet the approval of 
the Ohio E.P.A. 

Any damages caused to the immediate environment of the project 
by equipment needed for construction or hauling will be 
repaired immediately. 

Care will be taken to avoid various types of pollution while 
work is performed in waters of the State. Careful house¬ 
keeping, good vehicles maintenance, sound engineering design, 
and constant supervision of the contractor by the owner will 
avoid pollution from poor construction techniques, oil and gas 
spills, and construction debris in the river. 

You are hereby notified that this action of the Director is final and may be 
appealed to the Environmental Board of Review pursuant to Section 3745.04 of 
the Ohio Revised Code by any person who was a party to this proceeding. The 
appeal must be in writing and set forth the action complained of and the 
grounds upon which the appeal is based. It must be filed with the Environ¬ 
mental Board of Review within thirty (30) days after the notice of the 
Director's action. A copy of the appeal must be served on the Director of the 
Ohio Environmental Protection Agency and the Environmental Law Division of the 
Office of the Attorney General within three (3) days of the filing with the 
Board. An appeal may be filed with the Environmental Board of Review at the 
following address: 

Environmental Board of Review 
Suite 305 

395 E. Broad Street 
Columbus, Ohio 43215 



JFM/rb 

Copy to Division of Water, DNR 

Copy to Office of Planning Coordinator, OEPA 
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NCBED-PE 


1 March 1979 


Conrad Pjetland, Supervisor 
U.S. Fish and Wildlife Service 
3990 East Broad Street 
Cdlumbua, OH 43215 


Dear Mr. FJetland: 

This letter la in response to your 28 February 1979 telephone conversation 
with Paul Lang and George Brooks concerning the Big Creek Flood Projection 
Project. 

Page ll4 of the Final Environmental Statement (copy enclosed) contains the 
USDI comdenting letter. The second comment of that letter states, "The 
final statement should discuss measures proposed to mitigate the adverse 
impacts from channelizations". The Corps response, on page 115 of the FES, 
states, "Small riffles and pools will be designed for channelized sections 
of the project during the Phase II GDW stage of the project." 


The Corps now feels, after substantially completing the detailed dealgn, 
that constructed riffles and pools would not result in significant ecological 
benefits because of the normally low flows and bedrock substrate. We, there¬ 
fore, propose to construct our channel generally using the natural bedrock 
bottom. The uneven bottom will provide small depressions where sediment and 
detritus can collect, thus providing maximum benthic habitat diversity. Some 
excavated rock will also be left in the channel, thereby further increasing 
habitat variability. These measures will hopefully optimize the diversity 
of the post construction biotic community. Tour comments addressing these 
suggested design changes would be appreciated. 


Sincerely yours. 


1 Incl 
As stated 



Lan g 

DANIEL D. LUDWIG ( Gilbert 

Colonel, Corps of Engineers Brooks_ 

District Engineer , Fole y 

Hallock/ 

Liddell 

Braun 

Ludwig_ 
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United States Department of the Interior 


FISH AND WILDLIFE SERVICE 


IN REPLY REFER TO: 


Division of Ecological Services 
Columbus Field Office 
3990 East Broad Street 
Columbus, Ohio 43215 


April 4, 1979 


Colonel Daniel D. Ludwig 
District Engineer 
U. S. Army Engineer District 
Buffalo 

1776 Niagara Street 
Buffalo, New York 14207 

Dear Colonel Ludwig: 

This letter is in response to your letter dated March 1, 1979 concerning the Big 
Creek Flood Protection Project. 

Since the Corps believes "that constructed riffles and pools would not result in 
significant ecological benefits because of the normally low flows and bedrock 
substrate", we recommend that single boulder deflectors be used. The placement 
of those deflectors should be determined in conjunction with available shade and 
cover. 


Please refer to your letter, third paragraph, where you state "excavated rock will 
also be left in the channel, thereby further increasing habitat variability". This 
excavated rock should be placed downstream from boulders of not less than 24 
inches in diameter in order to keep the excavated rock stable during high water 
flow. ALso the excavated rock left in the channel should be large enough in size 
that it will not wash away during high water flow. Additional boulders should be 
placed in the channelized portion, at reasonable intervals, to provide maximum 
benefit for benthic habitat diversity. 

If we can be of further assistance in this matter, please let us know. 


Sincerely yours, 


/ 




> 


Conrad A. Fjetland 


Supervisor 


( 


tili COlr* 

Checked bj 

Tiled h-2 


cc: Regional Administrator, U.S. EPA, Federal Activities Br., Chicago, IL 
ODNR, Outdoor Recreation Serv., Attn: Mike Colvin, Columbus, OH 
Regional Director, FWS, Twin Cities, MN (LWR) 

^ Area Manager, FWS, East Lansing, MI (ES) 
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SECTION Cl 


HYDROLOGY 


Cl.l GENERAL 


The Big Creek watershed is roughly triangular in shape with a 
total drainage area of 37.6 square ailes. Rising in Royalton 
Township at elevation 1,220, Big Creek takes a northerly course for 
about 11 ailes through Brooklyn Township, then an easterly course for 
four ailes to its confluence with the Cuyahoga River, at elevation 
579. The Big Creek watershed, shown on Plate Cl, is about 9.5 ailes 
in length, north to south, and about 6.5 ailes in width, east to 
west. The reach of Big Creek studied during the Phase I Study 
extends from the aouth at the confluence with the Cuyahoga River, 
upstreaa to the drop structure in Brookside Park, a total of 2.8 
ailes. 

Cl.2 CLIMATOLOGY 


There is a first order weather station located near the 
westerly edge of the Big Creek watershed at the Cleveland Hopkins 
Airport. This station has continuous record for approxlaately 105 
years. In addition, the Sewer Control Systeas Group of the Cleveland 
Ohio Regional Sewer District has aaintained a systea of recording 
rain gages since Septeaber 1972. Of these, three gages are located 
in the Big Creek watershed. The location of these gages and the 
Airport gage are shown on Plate Cl. 

Cl.3 PRECIPITATION, SNOWFALL. AND TEMPERATURE 

Froa 30 years of record, 1941 through 1970, noracl annual and 
aonthly values of precipitation, snowfall, and teaperature were 
obtained. These data for the Cleveland Hopkins Airport Heather 
Bureau station are presented in subsequent paragraphs. 

Cl.4 The 30-year noraal annual precipitation is 30.49 Inches. The 
aonthly values vary froa a low of 2.18 Inches in February to a high 
of 3.49 Inches in both April snd May. 

Cl.5 The 30-year noraal annual snowfall for this station is 50.5 
inches. Of the aonthly aeans, the highest is 10.8 Inches, occurring 
in February. 

Cl.6 The 30-year noraal annual teaperature for the station is 49.7 
degrees Fahrenheit. July is the waraest aonth, and January the 
coldest aonth with average teaperatures of 71.4 and 26.9 degrees 
Fahrenheit, respectively. 
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Cl.7 NOTABLE STORMS 


Scorns which resulced in serious flooding in the Big Creek 
watershed include those of March 1913, March 1948, January 1959, June 
1972, and August 1975. 

Cl.8 The greatest precipitation, and the most destruction from high 
winds and floods to occur, for which records are available, occurred 
in March 1913. Heavy rains occurred during the periods 13-15 and 20- 
21 March. These rains were only preliminary to the severe storn 
which developed during the period of 23-27 March. This storm 
extended fron Texas to Lake Erie with its center over Beliefontalne, 
Ohio, 125 miles southwest of Big Creek. Two low-pressure centers 
combined to form a long trough of low pressure which caused excessive 
rainfall in Ohio and neighboring States for about 60 hours. 
Bellefontaine recorded a total of 11.16 inches of rainfall in 92 
hours. 

Cl.9 The January 1959 storm caused severe damage not only in the Big 
Creek watershed but throughout the State of Ohio. The storm deve¬ 
loped from a large mass of cold air over northwestern Canada, a flow 
of warmer air from the southwest and the associated frontal system. 
Heavy rains began on the 20th when the moisture-laden air from the 
south converged with the cold front. Although total rainfall for the 
storm was not excessive, intensities were high and runoff was 
increased by the frozen ground and the six-inch snow cover in the 
basin. 

Cl.10 The most recent damaging storm of record occurred on 24 August 
1975. Rainfall from severe thunderstorm activity, between 1400 and 
1900 hours, resulted in major damage in the Cleveland Metropolitan 
area as well as in the Big Creek Watershed. Approximately 2.13 
Inches of rainfall for this five-hour period was recorded at the 
Cleveland Hopkins Airport Weather Bureau with 1.13 inches falling 
between 1500 and 1600 hours and 0.88 inches falling between 1545 and 
1600 hours. The Cleveland Sewer Authority rain gages are continuous 
recorders. As a result of power failures due to the severe thun¬ 
derstorm activity, only total amounts were recorded. A total of 2.1, 
2.64, and 4.98 inches of rainfall were recorded at the Parma, John 
Marshall, and Rhodes stations, respectively. 

Cl.11 RUNOFF AND STREAM FLOW DATA 


There is one continuous recording stream gaging station 
operated by the U. S. Geological Survey, (USGS) on Big Creek. This 
gage is located in Brookside Park just upstream from the Cleveland 
Zoo, as shown on Plate Cl, and provides data from which the runoff 
can be determined from the 35.3 square-mile drainage area. The 
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Table Cl.l - Maxiaua Annual Inatantaneoua Stage and Dlaeharge 

Data at and Near the Brookaide Park Gaging Station 



• 

• 

Date i 

• * 

Stage in Feet 

Dlschi 
USGS : 

irge in CFS 

Corps of Engineers 

25 

Mar 

1913 

- 


- 


10,000 

(1) 

22 

Mar 

1948 

- 


5,900 

(1) 

- 


22 

Jan 

1959 

- 


6,000 

(1) 

- 


28 

Jul 

1964 

- 


o 

o 

o 

(1) 

- 


23 

Jun 

1972 

- 


8,400 

(1) 

- 


20 

Jul 

1973 

10.77 

(3) 

2,210 

(4) 

4,100 

(6) 

4 

Apr 

1974 

9.25 

(2) 

1,700 

(4) 

3,250 

(6) 

24 

Aug 

1975 

16.20 

(3) 

9,060 

(5) 

6,950 

(7) 


(1) Estimated. 

(2) Froa USGS station record. 

(3) High water aark related to USGS station datum. 

(4) Froa USGS rating curve Nuaber 1. 

(5) Froa USGS rating curve Nuaber 3, plotted on Plate C2. 

(6) Froa COE water surface rating curve plotted on Plate C2. 

(7) Froa COE energy rating curve plotted on Plate C2. 


> 


i 
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gaging station was established in October 1972 and has a continuous 
record to the present time. Table Cl.l lists the maximum annual 
Instantaneous discharges for the period of record and peak discharges 
form some of the more notable floods which occurred prior to 
installation of the gage. The difference in the discharges of 9,060 
cfs estimated by the USGS and 6,950 cfs estimated by Buffalo District 
for the August 1975 flood is explained in the following paragraphs. 

Cl.12 A stage-discharge relationship at the USGS gage in Brookside 
Park was derived from backwater computations. These computations 
were performed using computer program 723-X6-L202A, HEC-2, "Water 
Surface Profiles," developed by the Hydrologic Engineering Center in 
Davis, CA. These computations were supplemented by hand calculations 
for flow through the Cleveland Zoo and Brookside Park conduits. 
Backwater computations proceeded from the mouth of Big Creek upstream 
to the drop structure located in Brookside Park. Manning's roughness 
coefficients "n” for channel and overbank areas were assumed at 0.045 
and 0.070, respectively. Expansion and contraction coefficients of 
0.4 and 0.2, respectively, were used in these computations. A 
Manning’s "n" values of 0.015 for the Brookside Park conduits and 
0.020 for the Zoo conduits were used in the pipe flow computations. 

Cl.13 A number of high water marks for the August 1975 flood were 
established by Buffalo District, Cleveland Zoological, and USGS per¬ 
sonnel. A great deal of difficulty was encountered in the recon¬ 
structing of the August 1975 profile by backwater computations 
using the USGS estimate of 9,060 cfs and the available high water 
marks data. Manning’s "n" values and other backwater parameters were 
varied and further field surveys were made to verify the adequacy of 
the high water marks. Reconstruction of the August 1975 flood pro¬ 
file resulted in a water surface profile which was higher at all 
locations for which high water mark data were available. An investi¬ 
gation was then made to determine the adequacy of the USGS estimate 
of 9,060 cfs for the peak discharge of this flood. Based on these 
investigations, it was found that an estimate of 6,950 cfs is more 
realistic for the peak discharge of this flood. 

Cl.14 The stage at the USGS gage is increased by the limited capa¬ 
city of the Brookside Park twin-barrel conduits which are located 
only 750 feet downstream from the gage. Stage-discharge curves at 
the USGS gage using both the water surface and energy elevations are 
shown on Plate C2. The USGS rating curve Number 3, at the gage is 
also plotted on Plate C2 for comparison. 

Cl.15 The USGS curve is well-defined up to 600 cfs by discharge 
measurements and fairly well-defined for flows greater than 6,000 cfs 
by slope-area computations. This curve does not reflect the effi¬ 
ciency of the Brookside Park conduits nor the channel in the park for 


C-4 



the intermediate discharges between 600 cfs and 6,000 cfs as shown on 
Plate C2. The Buffalo District curves obtained from the pipe flow 
and open channel flow equations are considered to reflect the flow 
conditions more accurately. The entrance to the twin-barrel con¬ 
duits controls the stage discharge relationship in the upstream chan¬ 
nel for discharges up to about 6,500. For larger discharges, this 
relationship is controlled by the tailwater downstream of the con¬ 
duits. The stage-discharge relationship at the upstream side of the 
twin-barrel conduits was developed using critical flow conditions, 
orifice flow conditions, and pipe flow conditions. An orifice flow 
coefficient of 0.65 and a Manning’s roughness coefficient of 0.012 
were used in the pipe flow equations. The resultant stage discharge 
curve was used to determine starting water surface elevations for the 
backwater computations in the development of the stage-discharge 
relationship near the gage. 

Cl.16 The USGS estimate of 9,060 cfs for the peak discharge of the 
24 August flood was determined from slope-area computations using 
high water marks obtained near the gage. These high water marks con¬ 
sisted of seed lines along the creek banks and mud line inside a 
telephone booth. These marks, when related to the gage, equalled a 
stage of 16.2 feet, as shown on Plate C2, which was considered to be 
the rater surface elevation. However, the high water mark near the 
gage ras taken from the inside of a telephone booth located on the 
right side in the flood plain, approximately 90 feet from the right 
channel bank. The average velocity at that cross section was about 
7.0 feet per second in the channel and about 1.2 feet per second in 
the overbank. Manning's roughness coefficients are about 0.035 in 
the channel and 0.050 in the overbank areas. The Buffalo District 
considers the elevation of 16.2 feet indicative of the elevation of 
the energy grade line, l.e. water elevation plus velocity head. As 
shown by the Buffalo District energy elevation curve, the elevation 
of 16.2 feet equates to a discharge of 6,950 cfs. Using this 
discharge, backwater computations were made which resulted in satis¬ 
factory reproduction of the 24 August 1975 water surface profile. 

Cl.17 Based upon the discussions presented in previous paragraphs, 
6,950 cfs was considered a better estimate than 9,060 cfs for the 
peak discharge for the 24 August 1975 flood. Further, the rating 
curve derived by the Buffalo District at the gage is considered more 
representative of the flow condition at the gage than the USGS rating 
curve. Therefore, this curve was used in this study to convert the 
stage-hydrograph for the 24 August 1975 flood to a discharge- 
hydrograph. This hydrograph, shown on Plate C3, ras then used in the 
discharge-frequency determinations discussed in subsequent paragraphs. 



Cl.18 DISCHARGE-FREQUENCY DETERMINATIONS, EXISTING CONDITIONS, 
GENERAL 


Prior to 1960, urbanization of the Big Creek watershed 
occurred mostly in the city of Cleveland at the lower end of the 
watershed. Subsequent to 1960, areas in the rest of the watershed 
have been urbanizing. At this time, the entire watershed is almost 
completely urbanized. Less than five percent of the remaining open 
land remains to be developed and is dispersed throughout the 
watershed. Consequently, the watershed was assumed to be completely 
urbanized and this necessitated consideration of the effects of 
urbanization on Increased magnitude and frequency of flooding so that 
the proposed improvements would not be obsolete during the life of 
the project. A discharge-frequency curve for the study area was 
therefore derived by two methods which consider these effects. 

Cl.19 The first method involved rainfall-runoff studies using a unit 
hydrograph derived from the 24 August 1975 flood. This flood, one of 
the highest of record, reflects the runoff response of the watershed 
in its urbanized state. Another point is that this flood is the only 
one for which adequate rainfall and runoff data were available. 

Other storms resulted in relatively minor floods, and either rainfall 
or runoff data are Inadequate or missing. The second method involves 
using a synthetic method to adjust a “Natural Conditions” discharge- 
frequency curve to reflect the increased magnitude and frequency of 
floods resulting from "Urbanized Conditions.” A discussion of the 
methods and their use in determining a discharge-frequency curve for 
this study is discussed in subsequent paragraphs. 

C1.20 DISCHARGE-FREQUENCY DETERMINATIONS, EXISTING CONDITIONS, 
RAINFALL-RUNOFF METHOD 


Discharge-frequency determinations using the rainfall-runoff 
method proceeded in the following manner. The 24 August 1975 storm 
and flood hydrograph at the gage in Brookslde Park was used to deter¬ 
mine a 15-minute unit hydrograph by the Clark method of synthesis. 
This method is Incorporated into computer program 723-X6-L2010, HEC- 
1, Flood Hydrograph Package developed by the Hydrologic Engineering 
Center of the Corps of Engineers in Davis, CA. The 24 August 1975 
stage hydrograph was converted to a discharge hydrograph using the 
rating curve derived by the Buffalo District at the USGS gage and 
shown on Plate C2. Rainfall for this storm was compiled from records 
of the National Weather Service at the Cleveland Hopkins Airport and 
the Control Systems Group of the Cleveland Regional Sewer District. 
This rainfall, discussed in paragraph Cl.10, ms used in the Thiessen 
Polygon Method to determine a basin average rainfall amount. This 
amount was distributed in one-hour amounts using the time- 
distribution of rainfall as recorded at the Weather Bureau Airport 
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Station. A 15-minute distribution was then obtained based on Inten¬ 
sity information provided by Airport Weather Bureau personnel. A 
time-area curve was derived for the watershed from U. S. Geological 
Survey quadrangle maps. This rainfall, time-area curve, and the 
runoff hydrograph were then inputed into HEC-1. Using the "Unit 
Hydrograph and Loss Rate Optimization Routine" HEC-1 resulted in the 
storm reproduction shown on Plate C3. The 15-minute unit hydrograph 
derived from this optimization is shown on Plate C4 and has a time of 
concentration, TC, of 1.50 hours and a channel storage, R, of 1.86 
hours. HEC-1 loss coefficient values for STRKR, DLTKR, RTIOL, and 
ERAIN were 0.48 inches per hour, 1.42 inches, 6.94, and 0.68, 
respectively. 

Cl.21. The next step in the rainfall-runoff method is to develop 
runoff hydrographs for various frequency rainfalls using the 15- 
mlnute unit hydrograph and loss rates derived from the 24 August 1975 
storm. Rainfall for various frequencies were determined from 
rainfall-intensity-duration-frequency curves published in Technical 
Paper 25 by the National Weather Service. The rainfall amounts are 
point rainfalls and are not reduced for drainage area effects - i.e., 
decreasing average precipitation for increases in drainage area. 

This is assumed reasonable as examination of the 24 August rainfall, 
and rainfall for other storms reveal a fairly constant rainfall 
amount between the Airport and Cleveland Sewer District stations for 
various durations. For example, an inch in an hour at each station, 
1.5 inches in two hours, etc. Table Cl.2 lists rainfall amounts 
determined from the TP-25 curves for various frequencies for an 
assumed duration of three hours. Three hours was assumed reasonable 
as a duration because it is somewhat in excess of the time of con¬ 
centration, TC. Also, incremental amounts of rainfall for durations 
in excess of three hours were found to be very small, e.g., 

0.01-inch, and would not be effective in producing runoff. 

Cl.22 These rainfall amounts were then distributed following the 
24 August 1975 pattern and inputed into HEC-1 along with the 15- 
minute unit hydrograph and loss rate parameters derived from the 
August 1975 flood. Plate C5 shows the resulting runoff hydrographs. 
The peak discharges from these hydrographs were used to define the 
discharge-frequency curve shown on Plate C6. Table Cl.2 lists the 
total rainfall inputed into HEC-1. By partially disregarding the 
natural randomness of runoff events, this method assumes the rainfall 
frequency will be the same as the runoff frequency. The impact of 
this assumption upon the final frequency is not known. Whether for 
this particular case, studies which could account for the true ran¬ 
domness of nature will result in a different discharge-frequency 
curve, and if it did what the magnitude of the differences would be, 
is open to question. But because the most significant factors 
influencing the runoff processes are accounted for in the adopted 
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Table Cl.2 - Rainfall-Frequency Duration Data for the 
Cleveland Hopkins Weather Bureau Station 

























procedure, it is not expected that any discharge-frequency curve 
which did account for all the random processes of nature would be 
significantly different from the one adopted for this report. 

Cl.23 DISCHARGE-FREQUENCY DETERMINATION, EXISTING CONDITIONS, 
SYNTHETIC METHOD 


An altr rnative method was selected to check, the adequacy of 
the discharge-'requency relationship obtained by the rainfall-runoff 
method previously discussed. A synthetic frequency method was used 
to adjust a "Natural Conditions" discharge-frequency curve to reflect 
the increased magnitude and frequency of floods resulting from 
"Urbanized Conditions." 

Cl.24 The discharge-frequency curve shown on Place C4 of the Review 
of Reports for Flood Control and Allied Purposes, Cuyahoga River, 
Ohio, dated 1969, was used as a Natural Conditions curve for this 
study. This curve is shown on Plate C6 of this report for comparison 
with the curves derived for Urbanized Conditions by both methods. 

This curve was developed using a method outlined in Bulletin 32, 
"Floods in Ohio, Magnitude and Frequency,” dated 1939. 

Cl.25 The procedure used to determine the Urbanized Conditions curve 
from the Natural Conditions curve for Big Creek was developed by 
Franklin F. Snyder and presented in Paper 1808, "Synthetic Flood 
Frequency," published in the Journal of the Hydraulics Division, 
Proceedings of the American Society of Civil Engineers, Vol. 84, No. 
HY5, October 1938. The procedure was developed for computing the 
flood discharge probability associated with a given rainfall- 
duration- frequency pattern on natural drainage basins, 
nonchannellzed overland flow areas and areas with storm sewer 
drainage utilizing basin runoff producing characteristics of drainage 
area, channel length, slope and friction and basin shape. The 
approach is patterned after the so-called rational method and utili¬ 
zes the time of concentration concept with a unit hydrograph 
interpretation, but recognizes and evaluates separately the effect of 
storage existing in all types of channels or conduits and an average 
rainfall-runoff-relation. The rainfall-runoff ratios presented in 
this paper were adjusted to reproduce the Natural Conditions curve. 

A frequency curve for urbanized conditions was then determined for 
the basin upstream of the gage by estimating the percentages of 
natural channels eliminated (40 percent) and area drained by storm 
sewers (60 percent) and the percent Imperviousness (40 percent). 

These estimated percentages produced a reduction in time of con¬ 
centration of about 37 percent and an increase in the amount of 
runoff for a given rainfall of 32 percent to 46 percent when compared 
to the values for natural conditions. The increase in peak flood 




discharge after fulL development, due to the decrease In time of con¬ 
centration and increase in runoff, was found to be about 1.63 times 
the natural conditions flow. The Natural Conditions and Urban 
Conditions discharge-frequency curves are shown on Plate C6 for com¬ 
parison with the curve derived by the rainfall-runoff method. 

Cl.26 The above comparison indicates that the results obtained by 
the Snyder and rainfall-runoff methods are comparable. The rainfall- 
runoff method was considered the more accurate of the two methods 
used, as it is based on observed rainfall and runoff. The Snyder 
method is more theoretical and requires subjective judgement in 
determining the values of percent channels eliminated, percent area 
storm sewered and percent imperviousness. Therefore, the rainfall- 
runoff method curve was selected as the discharge-frequency curve for 
existing conditions for this study. 

Cl.26a There are only 2.3 square miles of local drainage area 
between the gage and the mouth. Because discharges from this totally 
urban area would run off faster than the time it would take for a 
flood from the remaining area to reach the gage, the selected 
discharge-frequency curve was considered applicable to all damage 
reaches in the study area. 

Cl.27 DISCHARGE-FREQUENCY DETERMINATIONS, IMPROVED CONDITIONS 

The discharge-frequency curve for the existing conditions was 
assumed applicable under improved conditions. The justification of 
this assumption is presented in the following paragraph. 

Cl.28 Under existing conditions the peak discharge for the 24 August 
1973 flood was estimated as 6,950 cfs as discussed in previous 
paragraphs. This discharge was used in backwater computations to 
satisfactorily reconstruct the flood profile from the mouth of Big 
Creek upstream through Brookside Park. This indicates that there is 
limited storage between the zoo and the mouth which affects peak 
flows. A flood hydrograph with a peak discharge of say 9,000 cfs at 
Brookside Park would have a peak discharge of 9,000 cfs at the mouth. 
The only difference would be in the time of peak. 

Cl.29 STANDARD PROJECT FLOOD, BROOKSIDE PARK GAGE 


The standard project storm (SPS) determination was made in 
accordance with Civil Engineer Bulletin 52-8 (EMI 110-2-1411) revised 
March 1965. SPS index rainfall was 11.0 inches for a duration of 96 
hours. Since the Big Creek watershed meets the criteria for small 
drainage basins discussed in paragraph 2~03b of the above reference, 
the simplified procedure was used. This permitted the rainfall 
values to be determined directly from the depth-area curves without 
preparing an isohetal pattern for basin shape correction. 
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Cl.30 The standard project flood (SPF) hydrograph at the Brookslde 
Park gage was computed using the Hydrologic Engineering Center 
program, HEC-1. The total rainfall for the SPS amounted to 12.40 
Inches and, deducting losses of 4.77 Inches, the runoff amounted to 
7.63 inches. Losses were based on loss rate parameters determined 
from the 24 August 1975 storm study which was discussed In previous 
paragraphs. The SPF peak and lag time were calculated to be 30,000 
cfs and 11.0 hours, respectively. The SPF hydrograph for this study 
Is shown on Plate C7. Standard Project Flood stages were determined 
at the Index points from backwater computations for a discharge of 
30,000 cfs. 

Cl.30a The SPF determination described above was made using loss 
rate parameters derived from an analysis of the August 1975 storm. 

It might be logical, though, to expect less rainfall loss and higher 
intensity rainfall during an SPF than that experienced during an 
historical storm. To illustrate this and the effects on the SPF, an 
alternative analysis was performed using an initial loss of 0.5 
inches and a uniform loss rate of 0.1 inches per hour. While the 
total rainfall would be the same for the SPF, 12.40 inches, losses 
were reduced from 4.77 to 3.88 inches and runoff increased from 7.63 
to 8.52 inches. The resultant SPF peak discharge increased accor- 
dingly from 30,000 to 35,300 cfs. 

Cl.30b If the SPF had been selected as the design flood for improve¬ 
ments on Big Creek, then it might have been appropriate to consider, 
in more detail, the sensitivity of discharge and corresponding water 
levels to assumed loss rate parameters. As it was not selected, the 
above example is Included herein for illustrative purposes only. 

Cl.31 DAMAGE REACHES AND INDEX POINTS 


The location of index points and limits of the damage reaches 
were shown on Plate Bl of the Phase I GDM. The damage reaches were 
selected so that the areas within each reach would be flooded from 
the same source and be affected similarly by flooding and by the con¬ 
sidered plan of improvement. The index point for each reach was 
selected as a point at which changes in water surface elevations 
would be representative throughout the reach. The location of the 
index points, a brief description of the damage reaches, and the 
discharges and stages for various frequencies were presented in Table 
B6.1 of the Phase I GDM. 

Cl.32 RATING CURVES FOR EXISTING CONDITIONS 

For use in determining the average annual damages, stage- 
discharge curves for existing conditions are required at each index 
point. Backwater computations were performed for discharges ranging 
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from 500 cfs to 30,000 cfs from the mouth of Big Creek upstream to 
the drop structure in Brookside Park. These backwater computations 
were performed using computer Program 723-X6-L202A, HEC-2 referred to 
in paragraph Cl.12. Manning's roughness coefficients and contraction 
and expansion coefficients used in existing conditions are also pre¬ 
sented in paragraph Cl.12. Elevations from the backwater com¬ 
putations were plotted versus discharges at each index point. Smooth 
curves were then drawn through these points to complete the rating 
curves for existing conditions. These stage-discharge curves are 
shown on Plates C8 through CIO. 

Cl.33 RATING CURVES FOR IMPROVED CONDITIONS 


Water surface profiles for improved conditions with diversion 
channels were computed. Manning's roughness coefficients used in 
these computations are 0.025 for earthen channel, 0.03 for riprapped 
channels, and 0.015 for concrete channels. Stage-discharge curves at 
Index points 2 and 3 for improved conditions are shown on Plates C9 
and CIO. Also, the frequency, stage, and discharge values at index 
point 2 are shown on Table Cl.3. As stated on Plate C8, there is no 
change in the rating curve at index point 1. 

Table Cl.3 - Frequency-Stage-Discharge Values at Index Point 2 


Frequency 

Main Channel 

Diversion 

Channel 

Existing 

Conditions 

Stage : Discharge 

Improved 

Conditions 

Stage : Discharge 

Improved 

Conditions 

Stage : Discharge 

20 

609.7 

8,400 

603.8 

3,000 

603.1 

5,400 

50 

612.6 

: 10,200 

605.0 

4,000 

603.6 

6,200 

100 

614.4 

: 12,000 

606.6 

5,000 

604.4 

7,000 

200 

615.4 

: 14,000 

607.7 

5,600 

604.7 

8,400 

SPF 

620.0 

: 30,000 

614.6 

10,000 

609.4 

20,000 • 


NOTE: All stages refer to U.S.C. & G.S. Datum. 

All discharges are in cubic feet per second. 

C1.34 STAGE-FREQUENCY CURVES, EXISTING CONDITIONS 

For determining existing average annual damages, stage- 
frequency curves for the index points were developed from the 
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existing conditions stage-discharge curves for the same index points 
and the existing conditions discharge-frequency curve obtained by 
the rainfall-runoff method. The existing conditions stage-frequency 
curves for three index points are shown on Plates Cll through C13. 

Cl.35 STAGE-FREQUENCY CURVES, IMPROVED CONDITIONS 

Stage-frequency curves for reaches 2 and 3 under improved con¬ 
ditions were developed for the index points for the seven alternative 
designs considered in the Phase I GDM. The appropriate curves for 
the diversion channel scheme are shown on Plates C12 and C13 as 
dashed lines. Stage-frequency curves in the vicinity of index points 
for the diversion channel are also shown on Plates C12 and C13. 

Cl.36 WATER SURFACE PROFILES 


Water surface profiles under existing conditiona from the 
mouth of Big Creek upstream to the upstream face of the twin-barrel 
conduits in Brookside Park are shown in Plates Cl4 and Cl5 for 
discharges of 12,000 cfs (100-year discharge), 6,950 cfs (August 1975 
flood) which is the most recent major flood, and 30,000 cfs (Standard 
Project Flood Discharge). The starting water surface elevations at 
the mouth for computing water surface profiles were selected from a 
stage-frequency relationship for the Cuyahoga River. The water sur¬ 
face elevation at index point l for the 100-year discharge (12,000 
cfs) are the same using two different starting water surface eleva¬ 
tions at the mouth, a 100-year stage and a 10-year stage. Therefore, 
the starting water surface elevations at the mouth has no effect on 
the water surface elevations within the project limits for all flows 
including the SPF discharge. The water surface profile In the main 
channel under improved conditions for 12,000 cfs is shown on the same 
Plates C14 and C15. This improved profile is obtained for the 
discharges of 6,000 cfs in the reach between Station 121+50 and 
Station 74+20 and 5,000 cfs In the reach between Station 70+50 and 
Station 54+00. The remaining discharges in the above reaches are In 
the diversion channels. The water surface profiles in the diversion 
channels are also shown on Plates C14 and C15. 


SECTION C2 


f 

l C2.1 GENERAL 


HYDRAULIC DESIGN 


Hydraulic structures designed for the Big Creek local protec¬ 
tion project consist of concrete chute spillways, diversion channels 
low drop structures, and modifications to existing channels. The 
main report shows a plan view of the project. The limits and type of 
Improvements included in the projected design are shown on Plate6 
C14 and Cl5. In the project area, the slope of the stream bed 
changes at several locations from mild to steep. The stream flow 
passes through sub-critical, super-critical and transition flow con¬ 
ditions. Also, there are two reaches totalling 2,000 feet where Big 
Creek flows in concrete conduits. One reach is in Brookside Park 
with a length of 500 feet and the other reach is in the zoo with a 
length of 1,500 feet. The references used in developing hydraulic 
design for the project are: 

a. Hydraulic charts for the selection of Highway Culverts, 
Hydraulic Engineering Circular No. 5, published by U. S. Department 
of Commerce, Bureau of Public Roads, April 1964; 

b. Hydraulics of Closed Conduit Spillways, Part 1, Theory and 
its Application by F. W. Blaisdell, U. S. Department of Agriculture, 
1952; 

c. Hydraulic Design of Stilling Basins and Energy Dissipators by 
A. J. Paterka, Engineering Monograph No. 25, U. S. Department of 
Interior Bureau of Reclamation, July 1963; and 

d. Open Channel Hydraulics by Ven Te Chow, McGraw-Hill Brook 
Company, 1959. 

C2.2 DESIGN DISCHARGE 


The design discharge for the considered plan of improvement was 
selected in the Phase I GDM to provide the highest degree of protec¬ 
tion based on the following considerations: 

a. Provision of an adequate degree of protection for the type 
and degree of development in the flooded area; 

b. Maximum capacity available through the existing structures 
without extensive alterations or replacement; 


c. Preserving the natural environment; 
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d. Maximization of benefits from considered improvements; 

e. Consistency with good flood plain management practices, par¬ 
ticularly those associated with the National flood insurance program; 
and 


f. Minimum degree of protection (50-year) acceptable to offi¬ 
cials of the Cleveland Zoological Park necessary to Implement the 
proposed zoo "redevelopment plan." 

C2.3 A discharge of 12,000 cfs was selected as the design discharge 
for the plan of improvement. This discharge has a recurrence inter¬ 
val in the order of once in 100 years. During the Phase II study an 
attempt was made to maximize the flow capacity of the project 
features to provide for a greater than one percent flood. However, 
because of the space limitation between the 25th Street bridge piers, 
the maximum discharge that passes through this restriction without 
causing excessive tail water upstream of the diversion B is 12,000 
cfs. 

C2.4 DIVERSION CHANNEL 


To preserve to the maximum possible extent, the natural setting 
of the Cleveland Zoo and to provide the maximum degree of protection 
to the industrial complex just downstream of the zoo, diversion chan¬ 
nels, wherever possible, to carry flows exceeding the creek's capa¬ 
city are a major component of plan of improvements. 

C2.5 CHANNEL DESICN 


Channel diversions and grades for the alternatives Investigated 
were established from backwater computations made in accordance with 
instructions contained in EM 1110-2-1409, "Backwater Curves in River 
Channels.” Manning's roughness and energy loss coefficients used in 
the backwater computations are given in paragraph Cl.12. 

C2.6 In the area of the diversion channel, the channel sections were 
designed with a trapezoidal cross section having slide slopes 1 ver¬ 
tical on 2.5 horizontal. The diversion channel alignment was 
selected based on current topographic maps, field inspection, and 
maximum land utilization. Manning's roughness coefficients of 0.025 
for grassed channel; .030 for channel with a berm and rock bottom; 
and 0.035 for ripprapped channels were used in the design of the 
diversion channels. 

C2.7 The capacity of the existing conduits were determined using the 
theory of flow-through culverts presented in the references a and b 
listed in paragraph C2.1. For low flows, the control section is at 
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the conduit entrance where the flow depths become critical. As the 
water surface reaches the crown, the conduit entrance will be sealed 
off resulting in orifice flow conditions which control the flow until 
the head upstream of the conduits is substantially high, or the 
tailwater forces the conduits to flow full. The capacities of the 
existing conduits are determined from the pipe or orifice flow 
equations depending on the flow conditions. The coefficients used in 
these equations are 0.6 for discharge coefficient in orifice flow 
equation, 1.5 for entrance, exit, and minor loss coefficient in pipe 
flow equation, and Manning's roughness coefficient "n" in the fric¬ 
tion loss term of the pipe flow equation of 0.015 in the park con¬ 
duits and 0.020 in the zoo conduits. 

C2.8 BANK PROTECTION 


Bank protection is provided upstream and downstream of bridges, 
on the outsides of sharp channel bends, and at locations where the 
average channel velocity would exceed six feet per second. In those 
areas where the channel is being excavated in rock, no bank protec¬ 
tion is required. The determination of riprap gradation limits has 
been designed in accordance with EM 1110—2—1601, dated July 1970 and 
ETL 1110-2-120, dated May 1971. The full capacity of the existing 
creek was utilized to carry the design flow. Consequently, flooding 
will commence in the project area for any discharge exceeding 12,000 
cfs even though the "Floodway" and "Diversion Channels" have been 
designed with freeboard allowances as stated in EM 1110-2-1601 
(paragraph 12a(3)). Since flooding will commence for flows exceeding 
the design flow, no additional computations were made to evaluate the 
additional discharge that could be confined by the designed project 
features. 

C2.9 INTERNAL FLOOD CONTROL 


Drainage behind the small area of land fill and small levee to 
be constructed at the upstream end of the project will flow into the 
Improved channel and existing Internal drainage systems, con¬ 
sequently, interior flood control measures are not required. 

C2.10 DESIGNED PLAN 


The plan of improvement for flood control on Big Creek consists 
of Improving the capacity of the existing creek and diverting excess 
waters through diversion channels away from the areas where excessive 
damage occurs. Improvements also consist of modifying existing chan¬ 
nels, transitions, energy dlsslpators, and widening and removing 
railroad bridges. These improvements start near the zoo at Station 
118+30 and continue downstream to Station 54+00. The plan provides 
for approximately one mile of diversion channels and 0.4 miles of 
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Improvements to the existing creek channel. The limits of improve¬ 
ments, the existing and improved 100-year water surface profiles and 
August 1975 flood are shown on Plates C14 and C15. 

C2.ll The design discharge for the selected plan is 12,000 cfs. At 
the upstream face of the park conduits, Station 121+50, the design 
discharge is split so that 6,000 cfs flows through the existing park 
conduits and the remaining 6,000 cfs flows over the roads at the 
water surface elevation of 639.0 which is the same elevation under 
existing conditions. The park conduits, the existing Big Creek chan¬ 
nel between the park and zoo conduits and the triple-barrel conduits 
are adequate to pass 6,000 cfs at a stage of 627.0 in the zoo chan¬ 
nel. This requires an average fill of 2.5 feet deep in the vicinity 
of the zoo channel. An energy dissipator is required at the 
downstream end of the zoo conduits. Station 90+00. 

C2.12 Diversion "A" starts at Station 118+30 which is 320 feet 
downstream from the upstream face of the park conduits and ends at 
Station 88+20 which is 200 feet downstream from the zoo conduits. 

This diversion is 2,680 feet long and consists of a concrete chute 
spillway, a hydraulic jump stilling basin, trapezoidal channels, and 
drop structures. The channel bottom and water surface profiles are 
shown on Plate C15. A 200-foot long hydraulic jump basin is designed 
at the downstream end of the chute spillway. This basin also pro¬ 
vides a transition for the road intersection. The stage-discharge 
curves for the hydraulic jump basin are shown on Plate C17. 
Trapezoidal channels having side slopes 1 vertical to 2.5 horizontal 
side slopes are designed for this reach. 

C2.13 The combined flow of 12,000 cfs flows through the improved 
creek between Stations 88+20 and 70+00. This improved creek is a 
compound trapezoidal channel having variable bottom width and 1 ver¬ 
tical to 2 horizontal side slopes. This reach also provides a three- 
foot deep, 30-foot wide trapezoidal low flow channel. The existing 
B & 0 Railroad bridge at Station 71+00 is removed and the tracks are 
relocated over the widened N & W Railroad bridge at Station 70+00. 

C2.14 Diversion "B” starts at the upstream face of the N & W 
Railroad bridge at Station 70+00. Of the total discharge, 5,000 cfs 
flows in the main creek between Stations 70+00 and 54+00. The 
existing creek capacity in this reach is adequate to pass the 
discharge of 5,000 cfs within bank. 

C2.15 The remaining discharge of 7,000 cfs is diverted through a 50- 
foot long concrete weir followed by a 100-foot long and 50-foot wide 
rectangular concrete chute. A 40-foot long concrete paved transition 
is required between the rectangular chute and trapezoidal channel. 
This trapezoidal channel has a 50-foot bottom width and 1 vertical to 


2 horizontal side slopes. A 860-foot long high velocity channel with 
a 50-foot bottom width and 1 on 2 side slopes Is required where it 
joins the main channel at Station 54+00. No improvements are pro¬ 
vided downstream from Station 54+00. 

C2.16 The SPF flooded outlines in the project area, with and without 
the designed project, are shown on Plate C16. 
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BIG CREEK FLOOD CONTROL PROJECT 
CLEVELAND, OHIO 


PHASE II 

GENERAL DESIGN MEMORANDUM 


APPENDIX E 
COST ESTIMATES 


El. GENERAL . Estimates of costs are based on costs of similar 
work, by reviewing recent bid prices on channel, levee, and dam projects. 
Where necessary, the cost estimate Is augmented by unit prices adapted 
from "Building Construction Cost Data 1979", Robert S. Means Company, 
Inc., and from the "Dodge Guide for Estimating Public Works Construction 
Projects". All unit prices are adjusted to January 1979 price levels. Gen¬ 
erally, Engineering News-Record construction cost indices are used for 
escalating unit prices. However, a considerable amount of engineering 
judgment is necessary in order to reflect specific site conditions. Costs 
for engineering, design, supervision and administration are based on costs 
of accomplishing similar work. A summary of project costs is presented 
in Table El. 

E2. FEDERAL COSTS. An itemized construction cost estimate for 
the Federal share of the project is presented in this Appendix. The costs 
for constructing the railroad relocations is presented in Tables E2 and E3. 
Table E2 presents the Itemized costs for constructing the trackwork. 

Table E3 presents the itemized costs for constructing the railroad bridges 
and temporary trestle. The itemized cost estimate for relocating utilities 
and demolishing structures is presented in Table E4. The costs of the 
channel work, which includes the floodway, modified, and diversion 
channels, as well as other items, is presented in Table E6. 

E3. NON-FEDERAL COSTft . The Itemized cost estimate for work to 
be accomplished by local Interests Is presented in Table E5. The cost 
for the CEI utility relocations was supplied by CEI. The property acqui¬ 
sition costs are computed on a per acre basis, using estimates from the 
Cleveland area for similar sites. 


El 



TABLE El 


SUMMARY OF FEDERAL AND NON-FEDERAL COSTS 


FEDERAL COSTS 

Railroad Relocations (Trackwork)_$ 1,845,000 

Railroad Relocations (Bridges)_ 1,021,000 

Relocations (Utilities and 

Demolition of Structures)_ 1,803,900 

Floodway, Modified, and Diversion Channels_ 6,904,000 


Total Construction Cost_ $11,573,900 

Engineering and Design (11%±)_ 1,273,100 

Supervision and Administration (9%±)_ 1,042,000 

TOTAL FEDERAL COSTS _ $13,889.000 


NON-FEDERAL COSTS 

Property_____$ 348,660 

Property Acquisition Cost (10%±) 35,340 


Total Property Cost_ $ 384,000 

Relocations (Utilities) $ 235,000 

Engineering and Design (11%±) $ 26,000 

Supervision and Administration (9%*) $ 21,000 

Total Relocations (Utilities)_ $ 282,000 


TOTAL NON-FEDERAL COSTS 


$ 666,000 


SUMMARY 

FEDERAL COSTS_ $13,889,000 

NON-FEDERAL COSTS_ 666,000 


TOTAL COST 


$14,555,000 






Stripping 

Borrow Excavation 
Rolled Earthflll 
Bridge Removal 

Sub-Ballast 

13,800 

110,000 

124,000 

3,610 

C.Y. 

C.Y. 

C.Y. 

Job 

C.Y. 

$ 

$ 

$ 

$ 

3.00 

6.00 

1.20 

L.S. 

10.30 

$ 

$ 

$ 

$ 

$ 

41,400 

660,000 

148,800 

18,000 

37,183 

Ballast 

3,700 

C.Y. 

$ 

9.25 

$ 

34.225 

Trackwork: 

Class A 

4,720 

L.F. 

$ 

90.00 

$ 

424,800 

Class B 

1,030 

L.F. 

$ 

73.00 

$ 

75,190 

Structures 

330 

L.F. 

$ 

90.00 

$ 

29,700 

Guardrail 

800 

L.F. 

$ 

2.25 

$ 

1,800 

Turnout, 

16*6" - No. 8 

2 

Ea. 

$22 

,000.00 

$ 

44,000 

Track Removal 

5,850 

L.F. 

$ 

12.50 

$ 

73,125 

Track Realignment 

- 

Job 


L.S. 

$ 

6,000 

Track Adjustment 

460 

L.F. 

$ 

17.50 

$ 

8,050 

Switch Stands 

2 

Ea. 

$ 

550.00 

$ 

1,100 

Inlets 

1 

Ea. 

$ 

600.00 

$ 

600 

18-inch dla. RCP, 

Class IV 

36 

L.F. 

$ 

11.00 

$_ 

396 


$1,604,369 
240,631 

TOTAL FEDERAL COST, 

RAILROAD RELOCATIONS - TRACKWORK $1,845,000 


Subtota 1 

Contingencies (15%*)_ 



BALTIMORE AND OHIO RAILROAD 
MAINLINE BRIDGE NO. 108 


Common Excavation 

2,850 

C.Y. 

$ 

4.00 

$ 

Rock Excavation, 






Structural 

650 

C.Y. 

$ 

15.00 

$ 

Compacted Backfill 

3,220 

C.Y. 

$ 

20.00 

$ 

Concrete 

827 

C.Y. 

$150.00 

$ 

Portland Cement 

4,300 

Cwt. 

$ 

6.00 

$ 

Reinforcing Steel 

66,200 

Lb. 

$ 

0.45 

$ 

Structural Steel 

107,600 

Lb. 

$ 

0.75 

$ 

Lumber 

1.03 Mbfm. 

$600.00 

$ 

Ties: 






9" x 9" x ICO" 

70 

Ea. 

$ 

34.00 

$ 

9" x 9" x 14'6" 

35 

Ea. 

$ 

45.00 

$ 

Pipe-Concrete: 






8-inch dia. porous 

128 

L.F. 

$ 

8.00 

$ 

8-inch dia. plain 

20 

L.F. 

$ 

8.00 

$. 


$ 11,400 
$ 9,750 


S ubtotal_ 

Contingencies (15%±)_ 


TOTAL 


1,575 

1,024 

160 


$351,647 

52.753 


$404,400 















(Contd.) 


TABLE E3 

CONSTRUCTION COST ESTIMATE 

FEDERAL COSTS FOR RELOCATIONS 
RAILROAD RELOCATIONS - BRIDGES 


Unit 

_ Description _ Quantity Unit Price Amount 

BALTIMORE AND OHIO RAILROAD 
SPURLINE BRIDGE NO. 108/1 


Common Excavation 

550 

C.Y. 

$ 

4.00 

$ 2,200 

Rock Excavation, 






Structural 

670 

C.Y. 

$ 

15.00 

$ 10,050 

Compacted Backfill 

2,010 

C.Y. 

$ 

20.00 

$ 40,200 

Concrete 

929 

C.Y. 

$150.00 

$139,350 

Portland Cement 

4,800 

Cwt. 

$ 

6.00 

$ 28,800 

Reinforcing Steel 

74,400 

Lb. 

$ 

0.45 

$ 33,480 

Structural Steel 

217,300 

Lb. 

$ 

0.75 

$162,975 

Lumber 

1.83 Mbfm. 

$600.00 

$ 1,098 

Ties: 






9" x 9" x 10'0" 

81 

Ea. 

$ 

34 00 

$ 2,754 

9" x 9" x 14'6" 

45 

Ea. 

$ 

45.00 

$ 2,025 

Pipe-Concrete: 






8-lnchdla. porous 

137 

L.F. 

$ 

8.00 

$ 1,096 

8-lnch dla. plain 

18 

L.F. 

$ 

8.00 

$ 144 

Subtotal 





$424,172 

Contingencies (15%±)_ 





63.628 

TOTAL 





__$487,800 


E5 



TABLE E3 


(Contd.) 


CONSTRUCTION COST ESTIMATE 


FEDERAL COSTS FOR RELOCATIONS 
RAILROAD RELOCATIONS - BRIDGES 


Unit 

Description _ Quantity Unit Price Amount 


NORFOLK AND WESTERN RAILROAD 
TEMPORARY TRESTLE _ 


Lumber 9.55 

Ties: 

9" x 9" x lO’O" 69 

9" x 9" x 14 , 6" 35 

Structural Steel 86,160 

Steel H-Piles 324 


Subtotal_ 

Contingencies (15%±) 

TOTAL_ 


Mbfm. 

$600.00 

$ 5,730 

Ea. 

$ 

34.00 

$ 2,346 

Ea. 

$ 

45.00 

$ 1,575 

Lb. 

$ 

1.00 

$ 86,160 

L.F. 

$ 

50.00 

$ 16.200 




$112,011 

16.789 

$128,800 


SUMMARY 

Baltimore and Ohio Railroad Mainline Bridge_$ 404,400 

Baltimore and Ohio Railroad Spurline Bridge_ 487,800 

Norfolk and Western Railroad Temporary Trestle_ 128.800 

TOTAL FEDERAL COST, 

RAILROAD RELOCATIONS - BRIDGES_$1,021,000 
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Concrete 200 C.Y. $ 350.00 $ 70,000 

Rrecast - 6 feet deep 1 Ea. $ 960.00 $ 960 

Valve Pits 3 Ea. $1,200.00 $ 3,600 
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TABLE E5 

CONSTRUCTION COST ESTIMATE 


NON-FEDERAL COSTS 
FOR 

PROPERTY AND UTILITY RELOCATIONS 


PROPERTY 

Temporary Easement: 10 Acres @ $1,170/Acre_$ 11,700 

Permanent Easement: 36 Acres @ $9,360/Acre_ 336,960 

Total__$348,660 


RELOCATIONS (UTILITIES) 

Cleveland Electric Illuminating (CEI): 

Guy Wires and Concrete Anchors 

for Power Pole (Lump Sum)_ 

CEI Overhead Electrical System crossing near 
Station 68+00D and extending down the 

B&O Railroad Tracks (Lump Sum)_ 

City of Cleveland (Muny) 

Overhead Electric Line crossing near 

Station 114+00F (Lump Sum)_ 

Muny Overhead Electric Line extending 
between Station 114+00F and 
Station 106+OOF (Lump Sum)_ 


$ 40,000* 


150,000* 


5,700 


8.300 


Subtotal_ 

Contingencies (15%—)_ 

Total 


$204,000 
_ 31,000 

$235,000 


PRO PE RTY_ 

RELOCATIONS (UTILITIES)_ 

TOTAL NON-FEDERAL COST, 

PROPERTY AND RELOCATIONS (UTILITIES). 


* Cost estimate obtained from CEI. 


$348,660 

235.000 


$583,660 
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Total This Page - $2,121,600 
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Total_$6,003«22S 

Contingencies (15%)_ 900.775 




